THE 


POPULAR SOIENCE 
MONTHLY. 





JUNE, 1878. 





THE AGE OF GYMNASTICS. 


By F. L. OSWALD, M. D. 


HAT can we learn from the ancient Greeks?” was the theme 

which the Florentine Art-School proposed to the competitors 

for the De Rossi prize last year: the most suggestive theme, perhaps, 

that could be recommended to the consideration of the nineteenth cen- 
tury. . 

“ Neither in delicacy of execution nor in grandeur of conception can 
we measure ourselves with the Greeks of the ante-Alexandrian era,” 
says L’Abbate Pintore, “The Painter Priest,” as the successful com- 
petitor signs himself, “nor would it be easy to say in what they were 
not our superiors.” 

The latter question would, indeed, be difficult to answer, even if we 
should extend its application, which the Painter Priest probably re- 
stricts to art-matters; and the theory which ascribes our progress in 
secular as well as in spiritual insight to the “revealed light” of our 
religion can hardly be reconciled with the fact that, in the very branches 
of knowledge which refer to the conduct of human life, our latest and 
best ideas were anticipated by those Nature-taught heathens, while even 
in the objective sciences our fancied superiority would be sadly reduced, 
if we should subtract the chance discoveries and technical details which 
are the cumulative bequest of all preceding generations. 

It does really suggest a general revision of our physical and meta- 
physical standards, if we consider in how many senses of the word the 
proudest progress of our latter-day civilization is but a return to the 
standpoints which the pagan inhabitants of a Mediterranean peninsula 
occupied twenty-four centuries ago. After an infinitude of political 
experiments with absolute and most puissant monarchs, elective mon- 
archs, constitutional monarchs, and figure-head monarchs, the most ad- 

vou. x111.—9 
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vanced nations of our century have come to the conclusion that the old 
Hellenic form of government by representatives of the people was the 
most sensible, after all ; that armed citizens can fight as well as, if not 
better than, standing armies, and that the ancient method of appointing 
and removing public functionaries by a majority of votes was far supe- 
rior to the par ordre du mufti system of Mohammedan and Christian 
sultans. Religious toleration, which the fearful experience of the mid- 
dle ages has made the watchword of all liberals and reformers, was 
practised among the Greeks and republican Romans to an extent which 
we are as far yet from having reattained as their freedom of speech, of 
commercial affairs, and of domestic life. Popular education, the national 
stage, and all the fine arts, have to be emancipated from innumerable 
prejudices and paralyzing restrictions before they can be restored to 
their pristine prime, not to speak of the science of health nor of the 
science of happiness, which will, perhaps, never recover from their long 
neglect. 

But, of all the national institutions of ancient Greece which we have 
abolished or altered to our disadvantage, there is none whose reintro- 
duction would be attended with greater benefits than that system of 
physical education which so influenced the national spirit and reacted 
upon the character of the representative Grecian heroes, statesmen, 
and philosophers, that it may be considered as the distinguishing 
feature of their age. At a very early period the Greeks of South- 
ern Europe and Asia Minor had recognized the truth that, with the 
advance of civilization and civilized modes of life, a regular system 
of bodily training must be substituted for the lost opportunities of 
physical exercise which Nature affords so abundantly to her children 
in the daily functions of their wild life. “It is impossible to repress 
luxury by legislation,” says Solon, in Lucian’s “ Dialogues of Anachar- 
sis,” “but its influence may be counteracted by athletic games, which 
invigorate the body and give a martial character to the amusements of 
our young men.” ; 

The nature of ancient weapons and the use of heavy defensive armor 
made the development of physical force a subject of national importance, 
but military efficiency was by no means the exclusive object of gymnas- 
tic exercises. The law of Lycurgus provides free training-schools for the 
thorough physical education of both sexes, and cautions parents against 
giving their daughters in marriage before they had attained the pre- 
scribed degree of proficiency in certain exercises, which were less orna- 
mental and probably less popular than what we call callisthenics. Greek 
physicians, too, prescribed a course of athletic sports against various 
complaints, and had invented a special curriculum of gymnastics, which, 
as AZlian assures us, never failed to cure obesity. When the increase of 
wealth and culture threatened to affect the manly spirit of the Hellenic 
race, physical education was taken in hand by the public authorities in 
almost every Grecian city; and the ablest statesmen at Athens, Thebes, 
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and Corinth, emulated the Spartan legislator in founding palestre, 
gymnasia, and international race-courses, and devising measures for 
popularizing these institutions. Four different localities—Olympia, 
Corinth, Nemea, and the Dionysian race-course near Athens—were con- 
secrated to the “ Panhellenic games,” at which the athletes of all the 
Grecian tribes of Europe and Asia met for a trial of strength at inter- 
vals varying from six months to four years, the latter being the period « 
of the great Olympic games which formed the basis of ancient chro- 
nology. The honor of being crowned in the presence of an assembled 
nation would alone have sufficed to enlist the competition of all able- 
bodied men of a glory-loving race, but many additional inducements 
made the Olympic championship the day-dream of youth aud man- 
hood, and served to increase the ardor of gymnastic emulation. The 
victors of the Isthmian and Nemean games were exempt from taxa- 
tion, became the idols of their native towns, were secured against the 
vicissitudes of fortune and the wants of old age, by a liberally-endowed 
annuity fund, and enjoyed all the advantages and immunities of the 
privileged classes. 

Egenetus, a humble citizen of Agrigentum, won three out of the 
five prizes of the ninety-second Olympiad, and was at once raised from 
poverty to opulence by the magnificent presents which the enthusiasm 
of the spectators forced upon him before he had left the arena. His 
return to his native city was attended by a procession of three hundred 
chariots, each drawn, like his own, by two white horses, and all belonging 
to the citizens of the town. All international quarrels and family feuds 
were suspended when the preparatory interval of forty-eight months 
approached its close, and even prisoners of war and political culprits 
were released on parole if they wished to contest the laurel wreath of 
any championship, for to deprive them of the chance of winning such 
a distinction was thought a penalty too severe for a merely political 
offense. The ecstatic power of an Olympian triumph is well illus- 
trated by the story of Diagoras, the Rhodian, who had been a famous 
champion in his younger days, and was present when his two sons 
won the entire pentathlon, i. e., carried off the five. prizes for which 
the athletes of all Greece had been training during the four years pre- 
ceding the sixty-first Olympiad. When the boys lifted their father up 
and carried him through the arena, the shouts of the assembled multi- 
tude were heard in the harbor of Patra, at a distance of seven leagues, 
but Diagoras himself had heard nothing on earth after the herald’s voice 
had proclaimed the names of the victors ; “the gods,” as Pindar says, 
“had granted that the happiest moment of his life should be his last.” 
Would Diagoras have exchanged that moment for a week of those 
“beatific visions” which rewarded St. Dominic for his seven years’ 
penance ? 

If any athlete received more than one prize of the same Olympiad, 
his victory was commemorated by a statue executed by the best con- 
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temporary sculptor of his native state. What a terrestrial Walhalla it 
must have been, that sacred mountain-grove of Elis, where these statues 
were erected in the shade of majestic trees, while the summit of the hill 
and the open meadows were adorned by such masterpieces of Grecian 
architecture as the temple of Jupiter Olympius and the Pantheon of 
Callicrates! Besides the military drill-grounds and the public gym- 
nasia, of which every hamlet had one or two, and where the complete 
apparatus for all possible sports was often combined with free baths 
and lecture-halls, the larger cities had associations for the promotion of 
special favorite exercises, the brag-accomplishments of the rival towns. 
Wrestling, javelin-throwing, running, leaping, pitching the quoit, riding, 
driving, climbing ropes, shooting the arrow, were all practised by as 
many amateur clubs, which commonly owned a race-course or a private 
hall. 

How many of the most admirable character-traits of the ancient 
Greeks, and how much of their success in the arena of life may be dis- 
tinctly traced to these sources of mental] and physical health! Health 
in the widest sense of the word was, indeed, the primary characteristic 
of their age, for health and vigor are synonyms, The same process of 
adaptation that qualifies the body for the performance of athletic feats 
disqualifies it for the development of any morbid elements, and acceler- 
ates the elimination of effete matter from the organism. We according- 
ly see that, among the creatures of the wilderness whose normal condi- 
tion is one of muscular vigor, disease is wholly abnormal, and premature 
death only the consequence of wounds or protracted famine. ‘ The 
immunity of hard-working people from the consequences of wrong or 
over-feeding,” says Dr. Boerhaave, “is a proof that nine-tenths of your 
fashionable diseases might be cured mechanically instead of chemically, 
by climbing a tree, or chopping it down, if you prefer, instead of swal- 
lowing castor-oil and sulphur-water.” Physical exercise, by accelerating 
the circulation of the blood, stimulates the activity of all those internal 
organs whose functions conjointly constitute the phenomenon of life, and 
counteracts innumerable functional disorders, any one of which is sure 
to react on the nervous system and the organ of the soul. 

Mental pathology, if rightly understood, is a physiological science 
which must recognize the intimate connection and interaction of soul 
and body, and the influence of every physical derangement on the most 
subtile functions of the brain. 

t The physical superiority of the ante-Alexandrian Greeks to the 
hardiest and most robust nations of modern times is perhaps best illus- 
trated by the military statistics of Xenophon. According to the author 
of the “ Anabasis,” the complete accoutrements of a Spartan soldier, in 
what we would call heavy marching order, weighed seventy-five pounds, 
exclusive of the camp, mining, and bridge-building tools, and the rations 
of bread and dried fruit which were issued in weekly installments, and 
increased the burden of the infantry soldier to ninety, ninety-five, or 
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even to a full hundred pounds. This load was often carried at the rate 
of four English miles an hour for twelve hours per diem, day after day ; 
and only in the burning deserts of Southern Syria the commander of 
the Grecian auxiliaries thought it prudent to shorten the usual length 
of a day’s march by one-fourth. The gymnastic tests applied by the 
systarchus, or recruiting-officer of a picked corps, would appear even 
more preposterous to the uniformed exquisites of a modern “crack 
regiment.” Even tall and well-shaped men of the soundest constitu- 
tion could not pass the preliminary examination unless they were able 
to jump their own height vertically, and thrice their own length hori- 
zontally, and two-thirds of those distances in full armor; pitch a weight 
equal to one-third of their own to a distance of twenty yards, and 
throw a javelin with such dexterity that they would not miss a mark 
of the size of a man’s head more than four out of ten times at a dis- 
tance of fifty yards, besides other tests referring to their expertness in 
the use of the bow and the broadsword. 

Where the average physical standard was so far superior to our 
own, it need not surprise us that the achievements of the national 
champions surpassed the feats of our professional athletes in the same 
proportion. Polydamus, the victor of the ninety-seventh Olympiad, 
was able to fracture the skull of a steer with a single blow of his fist, 
and tamed a wild horse by catching it by the hoofs of the hind-legs, 
which he twisted inward till the joints of the fetlocks creaked when- 
ever the animal attempted the least rebellious movement. Milo éf 
Crotona, the same athlete who carried a young bull around the race- 
course, could not be moved from his position by a four-horse team, if 
he planted his left foot on the level ground, and braced his right against 
a slightly-projecting rock ; and once saved an assembly of Pythagorean 
philosophers when the roof of a dilapidated temple threatened to fall, 
by supporting the keystone of the porch with his uplifted arms till all 
had escaped, after which he saved himself by two rapid leaps. A The- 
ban gladiator, whose renown had reached the court of Persia, was 
invited to Sardis, the summer resort of King Darius, and on the day 
after bis arrival entered the list against three picked men of the “ Im- 
mortal Band,” as the Persian body-guard was called. A savage combat 
followed, in which the three Persians began to lose ground, and would 
have been driven beyond the lists if the fight had not been stopped by 
command of the king. But his order came too late; in the few minutes 
which the contest had lasted the three “ immortals ” had received their 
death-wounds. 

Deerfoot, a Cherokee Indian, who was brought to England in 1758, 
was able to outrun the swiftest horses, if the length of the race-course 
did not exceed two-thirds of a mile ; and during the administration of 
Niccolo Marcello, the inhabitants of Ravenna witnessed the feats of a 
young Savoyard, who repeatedly distanced the favorite racer of the 
doge, and offered to run against any horse in the world and for any 
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distance, provided the direction of the race was to be more or less up- 
hill, not down-hill or over a sandy level. But the amateur runners of 
the Grecian and Roman armies frequently engaged in contests with 
race-horses and trained hounds without any such reservations ; and 
Pindar sung the praises of a Rhodian athlete who could keep pace with 
a relay of four trotting horses, and tire them out successively. 

The hemerodromes, or foot-couriers of ancient Greece, made from 
eighty to ninety miles a day, and the volunteer messenger who arrived 
in Athens with the news of the victory of Marathon on the night after 
the battle, must have run at the rate of fourteen miles an hour. Dion 
Chrysostomus speaks of a Thessalian patriarch who had followed the 
trade of a hemerodrome for upward of ninety years, having made his 
first trip on his twentieth birthday, and his last after the completion of 
his hundred and tenth year. During this long career, as his life might 
well be called, he had never been known to betray a trust, never was 
behind time, and never had been sick for a single hour. 

Longevity was not the least of the benefits which the ancients de- 
rived from their health-giving exercises. The second census of Trajan 
furnishes some curious statistics on this subject, and shows that among 
the 28,000,000 inhabitants of Northern Italy, Greece, and Magna Gre- 
cia (Southern Italy and Sicily), there were 11,000 centenarians, 750 of 
whom had passed sixscore years, eighty-two their one hundred and fif- 
tieth, and twenty their one hundred and seventy-fifth year of life, 
while three were double centenarians and respectively two hundred 
and six, two hundred and eight, and two hundred and eighteen years 
of age. Four brothers of an Albanian family had all passed their hun- 
dred and tenth year. The same census shows that, among the indolent 
- races of Asia Minor, Egypt, and Palestine, the proportion of centena- 
rians to every 1,000,000 of inhabitants was considerably lower and not 
much above the present average. 

That the Hebrew Psalmist’s threescore and ten was not our original 
term of life will not be denied by orthodox readers of the Mosaic gene- 
alogies, and the ablest biologists agree that it would be far below the 
normal average even now, if our manner of life itself was not wholly 
abnormal. It would explain the most vexing contradictions and enigmas 
of our existence if we could be sure that by strict observance of the 
health-laws of Nature the Psalmist’s maximum might be increased by 
thirty or forty years : it would amount to a satisfactory solution of the 
whole problem of life. Under the present condition of things our lives 
are mostly half-told tales, dramas ending in the middle of the first act ; 
our season terminates before the tree of life has had time to ripen its 
fruits. That “hunger after immortality ” which is often alleged as a proof 
of a future existence, arises most likely from an instinctive perception 
of the truth that our present spans of life are too short for reaching the 
goal of our destination ; for those vague yearnings were unknown to 
the Semitic and Grecian patriarchs®> They died in peace, “full of 
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years,” and satisfied, as any reasonable man might be who had wit- 
nessed one hundred and fifty rotations of the four seasons, and enjoyed 
all their blessings in perfect health. 

There is no doubt that the military triumphs of the ancient Greeks 
were the natural result of their physical education. “A nation,” says 
Jean Jacques Rousseau, * which can boast of 20,000 men, is not vincible.” 
Virility as well as virtue was originally derived from a word which 
means simply strength, just as our Anglo-Saxon ancestors used to speak 
of the best man of a parish, without special reference to the most regu- 
lar church-goer. Strength is the parent of valor and self-confidence, 
and confidence in the valor and strength of armed companions begets 
that national heroism which enabled the republican Greeks, the Swiss, 
the Circassians, and the Montenegrins, to defy the most powerful and 
numerically superior of their would-be conquerors. 

Not to their political but to their physical constitutions these nations 
owed their long independence. The historical records of the last three 
thousand years demonstrate the strange fact that international wars, 
almost without a single exception, ended by the victory of northern 
nations over their southern rivals. The Carthaginians, originally 
natives of Phoenicia, conquered the Numidian principalities, but were 
in turn conquered by their Roman neighbors ; Rome, victorious against 
all her southern, southeastern, and southwestern rivals, was herself 
struck down by the iron arm of the Visigoth, the north-Spanish Chris- 
tians overcoming the south-Spanish Moors, the northern Turks wrest- 
ing the sceptre from their southern fellow-Mohammedans, the north- 
Mongol Tartars oppressing the south-Mongol Chinese, the North-Ger- 
man Prussians bullying the southern members of the Confederation, 
the Northmen of Scandinavia conquering Normandy, Brittany, and 
Great Britain, the house of Hapsburg eclipsed by the house of Hohen- 
zollern, a North-Italian kingdom absorbing the southern states of the 
peninsula—the same phenomenon, in hundred variations, repeating 
itself from China to Peru, from the Trojan War to the civil war of the 
North American States. 

What does all this mean, but that the fortune of war is biased by 
bodily strength ? Rome was not vanquished by the intellectual supe- 
riority of the Visigoths, nor Maria Theresa by the moral merits of 
Frederick’s cause, but we may safely assume that in all international 
contests the physical advantage was on the side of the northern cham- 
pion. The climate and the comparative sterility of a cold country 
necessitate a continual struggle with the adverse powers of Nature, and 
beget that hardy and robust constitution which is the basis of all mili- 
tary efficiency. But, this incidental advantage which northern races 
derive from the inclemency of their latitude, any nation might secure 
in a more direct and much more agreeable way, by introducing a thor- 
ough and popular system of physical education. 

The fallen races, as the nations of Southern Europe and South Amer- 
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ica have been called, are not wholly blind to the causes of their degen- 
eracy. “How dare you appeal to the God of battles?” says Simon 
Bolivar, in that famous protest against the endowment of convents, “ if 
you devote all your worship to a score of sickly saints?” and in still 
plainer language honest Boileau denounces the effeminacy of his coun- 
trymen: “ What has become of the image of God ! ” he exclaims in his 
second epistle ; “‘ want of physical exercise and vicious indulgences, 
what have they left of that form that once furnished the model for 
Grecian statues? We are a generation of cripples ! ” 

Open-air exercise also bestows that beauty and that native grace in 
which a New Zealand warrior is the superior of a cockney dandy. Not 
only the North American red-skins but also those semi-barbarians whose 
noble forms induced us to make them the representatives of the “ Cau- 
casian” tribes, the natives of Circassia and Daghestan, belong to the 
Mongol or Turanian race, which originally was far inferior to our Aryan 
ancestors. Under the influence of an effete civilization that same race 
has begot those Chinese caricatures of the Creator which are justly 
despised even by Sambo Africanus, whose dark skin covers at least a 
vigorous body. Old Montaigne already remarks that “the handsomest 
man was a hunter and not a hair-dresser,” and was by no means aston- 
ished to find brighter eyes and more faultless noses among the wood- 
choppers of the Pyrenees than among the exquisites of a Parisian ball- 
room. 

There was at least & theoretical consistency in the dogma of the 
medizval monks who pretended to despise the pagan culture of the 
manly powers and extolled self-torture, maceration, and abasement of 
the body, as so many Christian virtues.. We cannot doubt that they 
reasoned from false premises ; but are there not still millions of their 
spiritual progeny who persist in the belief that the Creator approves 
the marring of his image, and that “a sickly, whining wretch, who 
fears to walk upright or raise his eyes, lest the Deity might be offended 
at his want of humble contrition ”—is a more pleasing sight in the eyes 
of God than a man like Milo, who walked earth incessu invicti, “ with 
the gait of one who has not known defeat,” and did not think it neces- 
sary to ruin his body in order to save his soul? “A good creed to die 
by,” that monstrous belief is often called, just as if the sun had been 
created for the sake of the twilight; but it is a curious circumstance 
that on the eve of the long night the eyes of many of these world- 
despising ascetics have been opened to the significance of their mis- 
take, and the consciousness of having wasted an irretrievable day can 
hardly have made its close more cheerful. 

“T have sinned against my brother, the ass ” (referring to his abused 
body), were the last words of St. Francis of Assisi, when his self-inflicted 
martyrdom at last brought on a hemorrhage from the lungs, which his 
physician told him would prove fatal. 

Baron Oxenstiern, the Swedish chancellor, who was a stanch Prot- 
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estant, but a gloomy ascetic nevertheless, passed the last week of his 
life on the mountain-farm of his brother, an honest farmer, who had 
never left the paternal manse. One evening, two days before the 
chancellor’s death, his biographer tells us, the brothers were sitting on 
a rustic bench, on the edge of a mountain-lawn, where the boys of the 
farmer were disporting themselves, running races, shouting in the joy 
of exuberant health, or resting arm-in-arm at the foot of an old beech- 
tree, in the interacts of their play. While the chancellor watched their 
sports, a vision was haunting his inner eye: the dreary college of 
Upsala, and two pale-faced students, whose features resembled or had 
resembled his own. Staggering suddenly to his feet he drew a dagger 
from its sheath and handed it to his brother, with the words, “ Cut my 
throat, Hendrick—I cannot stand that any longer!” “ What’s the 
matter ?” said the old farmer, smiling; “ are you in such a hurry to go 
to h—? If Dr. Hochstratten” (a Catholic controversialist) “is right, 
you will get there soon enough!” “ Better be there,” said the chan- 
cellor, grimly, “than in the other place, where I might meet my sons. 
How can I answer for the earthly paradise they have lost through my 

fault? What have I robbed them of!” , 

Open-air labor is the most effective cosmetic, an almost infallible 
panacea against all kinds of bodily deformity. But the remedial virtue 
of labor, i. e., sound bodily exercise, is greater than that of open-air life 
per se, for among the rustic population of Scandinavia, Scotland, and 
Northern Germany, who perform a large portion of their hard work 
in-doors, we frequently find models of health and vigor ; far more fre- 
quently than among the inhabitants of Italy, Spain, etc., who pass the 
greater part of their indolent lives in open air. 

But, besides all this, athletic exercises have a moral value, which our . 
social reformers have strangely failed to recognize ; they afford a diver- 
sion and a vent to those animal energies which otherwise are sure to 
explode in debauch and all kind of vicious excesses. The sympathetic 
thrill by which the mind accompanies a daring gymnastic feat and the 
enthusiasm of athletic contests form the most salutary and perhaps the 
only normal gratification of that love of excitement which is either the 
legitimate manifestation of a healthy instinct, or else a wholly irreme- 
diable disease of our nature. The soul needs emotions as the body 
needs exercise, and the exciting sports of the palestra met both wants 
at once. We try to suppress these instincts, but their motives remain, 
and if thwarted in their normal manifestations they assert themselves 
in some abnormal way, chemically instead of mechanically, as Dr. 
Boerhaave would say ; by convulsing the organs of digestion, since the 
organs of motion are kept in unbearable inactivity. In times of scarcity 
the paupers of China and Siam silence the clamors of their hungry chil- 
dren by dosing them with opium ; and for analogous reasons millions 
of our fellow-citizens seek relief in alcohol: they want to benumb a 
feeling which they cannot satisfy in a healthier way. 
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After finishing his day’s work the Grecian mechanic went to the 
gymnasium, the Roman to the amphitheatre, and the modern European 
and American goes to the next “ saloon,” to satisfy by different methods 
the same instinct—a longing for a diversion from the dull sameness of 
business-routine. There is no question which method was the best— 
the only question is which of the two bad substitutes may be the worse : 
the brutalizing, i. e., soul-hardening spectacles of bloodshed of the Ro- 
man arena, or the soul and body destroying poisons of the liquor-shop ? 

Not a few of the victims of alcohol have contracted their fatal pas- 
sions with their eyes open to all its consequences—but what should 
they do? After masticating the dry bread of drudgery for six days, 
we cannot expect them to content themselves on the seventh with sleep- 
ing under a tree, or in church; and the very classes whose want of 
menta! culture incapacitates them for purely intellectual recreations 
also lack the material resources by which the rich can more easily forego 
the advantage of public and free opportunities of healthy amusements. 
The cruel sports to which our bull-fighting ancestors devoted their holi- 
days have perhaps been justly suppressed, but what have we substi- 

‘tuted for them? Sunday-schools, revivals, and reading-rooms of the 
Young Men’s Christian Association? Alas !—Deflebilis manet hiatus— 
a deplorable void remains; man is a compound of body and soul, and 
the unmixed joys of the New Jerusalem will be found insufficient for 
terrestrial wants, till the spiritualists have invented the art of dema- 
terializing bodies as well as of materializing ghosts. 

The pagan Greeks had discovered and divulged a secret which seems 
not to have. been rediscovered yet by our philanthropists, viz., that the 

- highest well-being of the body and of the soul cannot be attained sep- 
arately, but must go hand-in-hand like thought and action, or will and 
force. They also had found out that it is the safest plan to improve 
each day as it comes, they celebrated life as a festival, and their poor 
as well as their rich enjoyed heaven on this side of the grave. In going 
along, they found time to do what we postpone to the end of the jour- 
ney, which too often is never reached. The joyous love of life, of men 
to whom existence itself was a luxury, has therefore given way to very 
different moods—sad misgivings and doubts, provoked by ever-present 
but never-satisfied longings. ‘“ He who has done his duty can die in 
peace,” we are told ; but is it a duty to work for such rewards ? 

“ So much labor for a winding-sheet ?” 

It may be said that we, too, have our national sports, trials of skill 
if not of strength, such as base-ball, cricket, target-shooting, and the 
like, or trials of strength by proxy: horse-races, cock-fighting, etc., on 
which a man may bestow all the time and stake all the money he has 
to spare. Well, we cannot afford to despise these things—they are the 
best we have ; but can any man seriously compare the dreary fun of the 
cockpit with the enthusiasm of the palzstra, or the rapture of a Derby- 

day or even of a base-ball match with that of the Olympic race, and 
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the moment when the vz«npopia—the shout of victory—was echoed by a 
million voices, and an assembled nation rose to hail the victor in the 
presence of his relations and friends! Men whose hearts were stirred 
by such scenes had no need of buying inspiration at the gin-shop. 
The Turnverein is yet but in its egg, and competitive gymnastics has 
yet to take rank again as the noblest, the happiest, and the most popu- 
lar, of all our national pursuits. 

We have emerged from the aphanasia of the middle ages, that fear- 
ful eclipse of reason and happiness that followed like an unnatural night 
upon the bright sunrise of Grecian civilization, and the spiritual lethargy 
of that night has been shaken off by all that deserve the name of men ; 
how is it, then, that so much of its physical torpor still remains behind ? 
Have we really forgotten that God is the creator of our bodies as well 
‘as of our souls? Our limbs seem to have been paralyzed by long dis- 
use ; the gates of our hierarchical Bastile have been forced, but the 
great majority of the prisoners seem in no hurry to leave their cells. 
Though freed from Jesuitical control, our educational system is still not 
only unnatural but anti-natural to such a degree that we think it our 
duty to suppress the healthiest instincts of our children and keep them 
in the beaten track which has led us deeper and deeper into the laby- 
rinth of dogmatism, till we have almost forgotten that there is a 
brighter light and purer air outside. 

Yet there is hope. The spirit of our Nature-loving ancestors will 
assert itself before long, and the inhabitants of Greater Britain will 
return from the languid repose of the Hebrew heaven -to the healthier 
pastimes of the Anglo-Saxon Walhalla. The Germans, too, are seeing 
the dawn of a long hoped-for morning, and the prophetic words of their 
philosophical Messiah are beginning to be fulfilled. “The spiritual 
juggler-guild,” says Gotthold Lessing, “ who derive their revenues from 
the supernatural dogmas of the three Semitic religions, have found it 
to their advantage to divert our attention from the natural laws of God, 
but those laws cannot be outraged with impunity. I foresee a physical 
reformation, and its advent-sermons will be preached before long.” 
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THE GIGANTIC EXTINCT ARMADILLOS AND THEIR 
PECULIARITIES, WITH A RESTORATION.’ 


By JOHN A. RYDER. 


HE general principle that, with increased size, there is an increase 

in the thickness and strength of the skin and its protective append- 
ages, is in no instance better illustrated than in the extinct and living 
armadillos; in the former the thickness attained by the bony armor 


? It is but just to refer to Prof. H. Burmeister’s magnificent monograph on these ani- 
mals in the “ Anales del Museo Pablico” of Buenos Ayres, for 1866~"73, from which 
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sometimes exceeds an inch, in the latter it is usually less than one-eighth 
of that thickness. Note, also, the corresponding contrast in size. The 
smallest living species is less than a foot in length, whereas the largest 
known fossil form measured between twelve and thirteen feet in length, 
or quite as much as the largest rhinoceros. In structure or make-up 
these giants were sufficiently different from their living relatives to 
characterize a distinct family, appropriately named by Huxley the Ho- 
plophorida, or armor-bearers. Unlike the living armadillos, the back 
and sides of the body were covered with an inflexible carapace, or 
coat-of-mail, which, like the same in living forms, was made up of 
numerous more or less nearly hexagonal tesser@ or plates. In recent 
forms the armor is divided into two parts : a forward part, covering the 
scapular or region of the shoulder-blades, and a posterior, covering the 
pelvic or region of the hips and flanks; between the two a series of 
mobile bands or zones of plates are interposed transversely, so as to 
enable the animal to bend its covering upon itself, and thus envelop all 
the soft parts, and thereby protect itself from enemies almost as effect- 
ually as the hedgehog can with its spines." The Hoplophoride were 
provided with an additional rigid, pear-shaped armor-plate or buckler 
upon the under side of the body, hence they have also been called 
Biloricata, or two-shielded, in contradistinction to the living Loricata 
(armadillos), which are shielded only on the back. Head-shields cov- 
ering the upper part of the head are characters common to both living 
and fossil forms. The extinct species, with their carapace and plas- 
tron, or belly-shield, resembled the snapping turtles in not having the 
belly-shield to cover more than one-half of the area of the lower side of 
the body left uncovered by the carapace of the back. The reason why 
this belly-shield was smaller than the area ‘it partially covered was to 
allow free and unimpeded movement of the limbs. Alli that remains 
of this rigid belly-shield in even the best-armored living species are 
numerous separated plates, which do not interfere with that flexibility 
of the walls of the abdomen which is necessary in bending the body 
when the animal covers itself with its dorsal armor or carapace. 

Living species are mostly burrowing in habit. Whether the Ho- 
plophoride were burrowers cannot be affirmed, but it is extremely 
doubtful; though, from the great resemblance of the fore-limbs and 
claws to those of living species, it is likely that they were able, upon 
occasion, to dig with great rapidity and dexterity. 

I have seen the tongue protruded nearly two inches with great 
quickness by a young six-banded armadillo; it is tapering and very 
flexible, and is no doubt used to advantage in capturing insects which 


most of the materials which I have used in my studies and comparisons have been drawn. 
From the wealth of materials at his command he has been enabled to present a fuller 
account of the osteology of these creatures than any other hitherto published. The 
memoirs of Owen, Lund, Nodot, Huxley and others, have also been consulted. 

* See Brehm’s “ Thier-leben,” vol. ii., p. 508, for an interesting account of this habit. 
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fall in its way, as well as to convey other food to the mouth with more 
readiness. The elongated, protrusible tongue of recent species, as well 
as of the remaining representatives of the order, gives a clew to the 
nature of the tongue of the extinct giant armadillos, which was prob- 
ably used as a herbage-grasping organ, as in the giraffe, and as Prof. 
Owen finds reason to believe must have been the case with the great 
extinct sloths, Megatherium, and its allies. It is highly probable, nay, 
almost certain, that the prehensile powers of the tongues of the Hden- 
tata’ are intimately associated with their want of incisors, or cutting- 
teeth. Similar disappearance or loss of function of the incisors by 
ruminants, proboscidians, and rhinoceroses, is similarly correlated with 
a grasping tongue, trunk, or lips. 

In living armadillos the grinding-teeth vary in number from twenty- 
six to thirty-eight, and are in the form of cylindrical or oval columns, 
All the Hoplophoride have thirty-two grinders, sixteen above and the 
same number below, without enamel, as in recent forms. Two deep 
grooves run vertically up-and down on both the inside and outside of 
each tooth, causing the appearance of two deep bays on each side in 
transverse section, which is not quite twice as long as wide, Unlike liv- 
ing allied forms, these giants had strong descending processes directed 
downward from the zygomatic arches (cheekbones), similar to those of 
the great extinct and small modern sloths; and, like the first of the last 
mentioned, the bones of the pelvis, hind-limbs, and tail, were relatively 
more massive than in their existing representatives, showing in these 
features strong resemblances to the sloth-like division of the order. 
From the deep implantation of the grinding-teeth in the giant arma- 
dillos, one cannot resist the inference that, like the great sloths, they 
were herbivorous. This idea is further countenanced by their size, 
which, in terrestrial mammals, is usually an accompaniment of herbivor- 
ous habits, The features, however, which unmistakably ally them to 
living armadillos, are'the presence of a third. trochanter on the femur, 
and the union of the tibia and fibula and the annular and tubular armor 
covering the tail. The animal of our figure has the basal part of the 
tail surrounded and covered with eight slightly mobile rings of armor- 
plates; each one of these rings is supported on the inside by five strong 
processes of bone which arise radially or like the spokes of a wheel from 
each of the first seven caudal vertebrae. The first caudal vertebra sup- 
ports two of the armor-rings. The last fourteen joints of the tail are 
inclosed by rigid armor, much the same as the end of the finger is cov- 
ered by a thimble. These terminal joints, confined within this inflexi- 
ble bony case, become united into a continuous bony rod. Other spegies 
have been described which have the tail covered throughout with rings 
of armor-plates, within which each joint of the tail is separate, as usual 
in the tails of other vertebrates. In one living species the tail is almost 


' The total length of the tongue in the ant-bear (Myrmecophaga), from its origin at the 
xiphoid end of the breastbone, is three feet. 
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naked, whence its name, Dasypus gymnurus. The little three-banded 
species has the upper face of the tail covered with relatively thick 
plates. In living specimens I have also noticed that the ears, though 
very thin, were covered with thin and minute (usually polygonal) scales, 
both inside and out. 

Studies of the feet of the Hoplophoride show that they can be 
divided into two well-defined groups: the first, to which the animal 
represented in the figure belongs, has four claw-bearing toes on the 
fore-legs, and four hoof-bearing toes on the hind-legs ; the second group 
has four claw-bearing toes on the fore-legs, and five hoof-bearing toes 
on the hind ones. As the figure shows, and which is fully supported 
by the osteology, the hinder extremities are proportionally more mas- 
sive and longer than the fore ones, which fact, together with the enor- 
mously expanded pelvic bones, shows that the creature perhaps raised 
the fore-part of the body into a more or less nearly vertical position 
with the help of its tail to reach the leaves of plants upon which it fed, 
as did its huge congeners, the extinct sloths. This view is favored by 
the flattened condition of the tail-case or armor toward its extremity, 
perhaps from the pressure to which it was often subjected from below 
while in the bipedal position. This also explains the use of the belly- 
shield to have been to afford protection against enemies from below 
while in such an attitude, as the animal, because so well protected 
otherwise, was probably less favored in respect to sight and hearing. 

The carapace was supported for nearly half its length upon the 
haunch-bones (ilia: and ischia), as well as by the strong, longitudinal, 
median, bony crest rising from the lumbar and sacral vertebrae, consist- 
ing of their united neural or spinous processes, The carapace rested 
directly on these bones, and was joined to them by suture,.as the 
roughened and expanded surfaces for such juncture clearly show. The 





A, traneverse section of the “ dorsal tube” of tuberculatus ; a and }, toramina for 
spinal nerves; v, vertebral centrum. One-sixth natural size. (After Burmeister.) 

B, transverse section through a portion of the carapace and middle of one of the vertebre (dorsal 
tube) of a salt-water terrapin: c, carapace; bd, proximal extremity of ribs: a a, situation of 
foramina for the exit of spinal nerves ; v, vertebral centrum. Central dark spaces in A and B 
show the forms of the neural or espinal canals in section. (Original.) . 

C, side-view of a dorsal vertebra of a European tortoise: a indicates the position of lateral fora- 
minaaain B. Other references same asin B. (After Bojanus.) 


entire union of the lumbar and sacral vertebre into a hollow bony bar, 
and the union of this to the lateral elements of the pelvic arch, together 
with the union of both by suture with carapace, rendered any lateral 















144 | | THE POPULAR SCIENCE MONTHLY. 


bending of the trunk impossible, so that an almost universal union of 
the trunk or body segments ensued, owing to this structurally enforced 
loss of mobility between the vertebral elements. As a consequence, 
the centra or bodies of the segments disappeared, or were atrophied, 
leaving only their trough-like plates about one-fourth of an inch thick, 
formed of the degenerate and united central bodies. This trough, with 
the united rib-bearing arches that arose from its edges, formed a tube 
for the lodgment and protection of the spinal or nervous cord. Un- 
like all vertebrates, except turtles, this tube in that portion over the 
lungs is perforated at intervals on each side at points about midway of 
the length of each one of the several united segments to give egress to 
the spinal nerves." The points of egress for the spinal nerves are usu- 
ally between the spinous processes in other orders of vertebrates. 

In living armadillos the centra of the trunk vertebre still remain 
as more or less depressed cylinders of bone, or at least they are dis- 
tinguishable as centra, from which arise the rib-bearing arches, which do 
not completely unite, leaving lateral inter-spinous openings so as not to 
entirely close over the nervous cord, as happens in fossil forms. The 
reason why the vertebra remained separated in recent species is un- 
doubtedly because of the mechanical conditions to which these parts of 
their skeleton were subjected. Here the carapace was jointed and flex- 
ible; hence the need of flexibility in the spinal column. In the extinct 
species, as in turtles, the degeneration of the centra into mere conduits 
for the nervous cord is one of the many contrivances the origin and 
teleological significance of which can only be explained by a mechanical 
theory. The vertebral column in both was similarly conditioned with 
respect to strains, mostly transverse—hence the similarity of structure ; 
which it must be borne in mind is, however, no indication of zodlogical 
affinity. 

Beginning with the homogeneous notochord or continuous rod-like 
axis of some such form as Amphioxus, Mr. Spencer points out how, 
as this axis became bony with the assumption of the characters of 
the higher fishes, the alternate pressure and tension incident to the 
flexures of this axis during locomotive acts would tend to differ- 
entiate the vertebral segments ; for it is obvious that, in order to be 
flexible and at the same time bony, the vertebral axis must. become 
segmented. The mechanical conditions under which vertebral axes are 
placed would indicate that the segmentation took place from within out- 
ward, which is in accordance with observed facts. It is also obvious, in 
view of the premises, that, in the absence of flexures or bendings of the 
vertebral axis, we should have a return to the homogeneous struct- 
ure, such as we actually find to result in the two cases under consid- 
eration, and as happens in a few of the posterior trunk-segments (sacral) 
of birds and mammals. Embryology and phylogeny both bear out these 


1 In birds, as, e. g., the common fowl, the first segments of the sacrum, the centra of 
which are similarly atrophied, are perforated laterally in the same situation. 
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conclusions ; not only do the vertebral centra become more rudimentary 
as the young condition is departed from in the life-history of the indi- 
vidual tortoise, but the centra also become successively more rudimentary 
as we pass from the less completely armored genera Sphargis and Tri- 
onyz, to the more completely armored TZestudo and Cistudo. 

Like the tortoises, our huge animal had an arrangement of the neck 
vertebre whereby he could withdraw his head slightly backward in case 
of an attack, so as to bring his head-shield to fit closely against his cara- 
pace. The atlas or first joint of the neck was separate, the next four 
were united, the sixth was separate, and a “trivertebral bone,” which 
seems to have taken a share in the neck as well as in the thorax, fol- 
- lowed next, and probably was the bone which enabled the creature to 
retract its head somewhat; next followed ten united rib-bearing trunk- 
vertebrz, which Prof. Burmeister has aptly called the “ dorsal tube ” (see 
cross-section, Fig. A). Succeeding the “dorsal tube” are eight lum- 
bar and probably eight sacral vertebre firmly united together and to 
the ilia ; following these, come twenty-one caudal or tail bones, footing 
up a total of fifty-six segments in the entire spinal column, which is not 
far from the number found in living species, though only about one- 
fourth as many are united together in them as in our fossils. The plates 
of the carapace were united by suture in the fossil species, rendering the 
armor as rigid as the carapaces of land-tortoises. In living forms, the 
plates, in some species at least, are slightly separated by intervening 
integument, rendering the armor more or less flexible throughout. 

The remains of the Hoplophoride—better known by Prof. Owen’s 
older name as the Glyptodons—have been found mostly in the bone-caves 
of Brazil, and in the alluvium and pampean Pliocene of Eastern and 
temperate South America. The finest collection of their remains in ex- 
istence is in the Public Museum of Buenos Ayres. They were probably 
contemporaneous with some of the great Carnivora, whose remains haye 
also been found in the caves. One of these, the sabre-toothed tiger 
(Machairodus), would, no doubt, have frequently rendered the almost in- 
vulnerable armor of the giant (but perhaps harmless) armadillo of great 
service, within which he could feel himself secure from the attacks of 
such a well-armed foe. 

The restoration is one-eighteenth of the natural size, and is based on 
the figures in Burmeister’s work. It is believed to be approximately 
correct, since nothing was needed to make the originals assume the ap- 
pearance of life except to clothe the skull and neck with flesh, and fur- 
nish the extremities with claws and hoofs, muscles and tendons. The 
animal was between nine and ten feet in total length, and stood about 
four and a half feet high at the highest part of the back. Prof. Bur- 
meister has christened the species Panochthus tuberculatus, 
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EVOLUTION OF CEREMONIAL GOVERNMENT. 
Br HERBERT SPENCER. 
Vv. OBEISANCES, 


rg of a party of Shoshones surprised by them, Lewis and 
Clarke say: “ The other two, an elderly woman and a little girl, 
seeing we were too near for them to escape, sat on the ground, and, 
holding down their heads, seemed as if reconciled to the death which 
they supposed awaited them. The same habit of holding down the 
head and inviting the enemy to strike, when all chance of escape is 
gone, is preserved in Egypt to this day.” Here we are shown an effort 
to propitiate by absolute submission ; and from acts so prompted origi- 
nate obeisances. 

When, at the outset, in illustration of the truth that ceremony pre- 
cedes not only social evolution but even human evolution, I named the 
behavior of a small dog which throws itself on its back in presence of 
an alarming great dog, probably many readers thought I was putting 
on this behavior a somewhat forced construction. They would not have 
thought so had they known that a parallel mode of behavior occurs 
among human beings. Describing the Batoka salutation, Livingstone 
says, “ They throw themselves on their backs on the ground, and, rolling 
from side to side, slap the outside of their thighs as expressions of 
thankfulness and welcome.” Whether or not consciously adopted for 
this reason, the assumption of this attitude, which implies, ‘‘ You need 
not subdue me, I am subdued already,” is the best means of obtaining 
safety. Resistance generates antagonism and arouses the destructive 
instincts. The stronger animal or the stronger man becomes less dan- 
gerous when the weaker animal or man passively submits; because 
nothing occurs to excite the passion for victory. Hence, then, the nat- 
ural genesis of this obeisance by prostration on the back, which, per- 
haps, more than any other position, makes self-defense impracticable. 
I say perhaps, because another attitude may be instanced as equally 
helpless, which more elaborately displays complete subjugation. “ At 
Tonga Tabu . . . . the common people show their great chief... . 
the greatest respect imaginable by prostrating themselves before him, 
and by putting his foot on their necks.” The like occurs in Africa. 
Laird says the messengers from the King of Fundah “each bent down 
and put my foot on their heads, and threw dust over themselves.” And 
among ancient historic peoples this position, originated by defeat in 
battle, became the position assumed in acknowledgment of submission. 

From these primary obeisances thus representing, as literally as 
may be, the attitudes of the conquered beneath the conqueror, there 
come obeisances which express in various ways the subjection of.the 
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slave to the master: this last being the sequence of the first. Of old 
in the East such subjection was expressed when “ Ben-hadad’s servants 
girded sackcloth on their loins, and put ropes on their heads, and came 
to the King of Israel.” In Peru, where the militant type of organiza- 
tion was pushed to so great an excess, Garcilasso tells us that a sign 
of humility was to have the hands tied and a rope round the neck ; that 
is, there was an assumption of those bonds which originally marked 
captives brought from the battle-field. Along with this mode of simu- 
lating slavery, another mode was employed when approaching the Ynca: 
servitude had to be indicated by carrying a burden ; and “this taking 
up a load to enter the presence of Atahuallpa is a ceremony which was 
performed by all the lords who have reigned in that land.” 

These few extreme instances I give at the outset by way of showing 
the natural genesis of the obeisance as a means of obtaining mercy; 
first from a victor and then from aruler. An adequate conception of 
the obeisance, however, includes another element. In the introductory 
chapter it was pointed out that sundry signs of pleasure, having a 
physio-psychological origin, which occur in presence of those for whom 
there is affection, pass into complimentary observances ; because men 
are pleased by supposing themselves liked, and are therefore pleased 
by demonstrations of liking. Hence, while aiming to propitiate a su- 
perior by expressing submission to him, there is generally an endeavor 
further to propitiate him by exhibiting joy at his presence. Keeping 
in view, then, both these elements of the obeisance, let us now consider 
its varieties ; with their political, religious, and social uses. 


Though the loss of power to resist which prostration on thé face 
implies does not reach the utter defenselessness implied by prostration 
on the back, yet it is sufficiently great to make it a sign of profound 
submission ; and hence it occurs as an obeisance wherever despotism is 
unmitigated and subordination slavish. It was found in ancient Amer- 
ica, where, before a Chibcha cazique, “ people had to appear prostrate 
and with their faces touching the ground.” We find it in Africa, where, 
“‘when he addresses the king, a Borghoo man stretches himself on the 
earth as flat asa flounder, in which attitude he lies, kissing the dust, 
till his business with his sovereign is at an end.” Asia furnishes many 
cases of it: “ When preferring a complaint, a Khond or Panoo will 
throw himself on his face, with hands joined, and a bunch of straw or 
grass in his mouth;” and while, in Siam, “‘ before the nobles all subor- 
dinates are in a state of reverent prostration, the nobles themselves, in 
the presence of the sovereign, exhibit the same crawling obeisance.” 
Similarly in Polynesia. Falling on the face is a mark of submission 
among the Sandwich-Islanders : the king did so to Cook when he first 
met him. And in the records of ancient historic peoples plenty of 
kindred illustrations are given : as when Mephibosheth fell on his face 
and did reverence before David; or when the King of Bithynia fell on 
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his face before the Roman Senate. In some cases this attitude of the 
conquered before the conqueror, thus used to signify entire subjection, 
has its meaning emphasized by repetition. Bootan supplies an in- 
stance: “They .... made before the rajah nine prostrations, which is 
the obeisance paid to him by his subjects whenever they are permitted 
to approach.” 

Every kind of ceremony is apt to have its primitive character ob- 
secured by abridgment ; and by abridgment this profoundest of obei- 
sances is rendered a less profound one, In the assumption of a full- 
length prostration there is, almost of necessity, the passage through an 
attitude in which the body is on the knees with the head on the ground ; 
and still more on rising, a drawing up of the knees is a needful prelimi- 
nary to raising the head and getting on the feet. Hence this attitude 
may be considered as an incomplete prostration. It is a very general 
one. Among the Coast negroes, if a native “goes to visit his supe- 
rior, or meets him by chance, he immediately falls on his knees, and 
thrice successively kisses the earth, claps his hands, wishes the superior 
a good day or night, and congratulates him.” Laird tells us that, in 
acknowledgment of his inferiority, the king of the Brass people never 
spoke to the king of the Ibos “ without going down on his knees, and 
touching the ground with his head.” At Embomma, on the Congo, 
“the mode of salutation is by gently clapping the hands, and an infe- 
rior at the same time goes on his knees and kisses the bracelet on the 
superior’s ankle.” 

Often the humility of this obeisance is increased by emphasizing 
the contact of the head with the earth. On the Lower Niger, “as a 
mark of great respect, men prostrate themselves, and strike their heads 
against the ground.” "When, in past times, the Emperor of Russia 
was crowned, the nobility did homage by “ bending down their heads, 
and knocking them at his feet to the very ground.” In China, at the 
present time, among the eight obeisances, increasing in humility, the 
fifth is kneeling and striking the head on the ground ; the sixth, kneel- 
ing and thrice knocking the head, which again doubled makes the sev- 
enth, and trebled, the eighth : this last being due to the emperor and 
to Heaven. Of old, among the Hebrews, repetition had a kindred 
meaning. Remembering that this obeisance is variously exemplified, 
as when Nathan “ bowed himself before the king with his face to the 
ground,” and as when Abigail did the like to David, and Ruth to Boaz, 
we have the additional fact that “ Jacob bowed himself to the ground 
seven times, until he came near to his brother.” 

From what has gone before it will be anticipated that this attitude 
of the conquered man, used by the slave before his master and the sub- 
ject before his ruler, becomes that of the worshiper before his deity. 
The East, past and present, yields sufficient examples. That complete 
prostration is made, whether the being to be propitiated is visible or 
invisible, is shown us in Hebrew records by the statement that “ Abra- 
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ham fell upon his face ” before God when he covenanted with him ; by 
the fact that “Nebuchadnezzar fell upon his face, and worshiped 
Daniel ;” and by the fact that when Nebuchadnezzar set up a golden 
image there was a threat of death on “whoso falleth not down and 
worshipeth.” Similarly, the incomplete prostration in presence of 
kings recurs in presence of deities. When making obeisances to their 
idols, the Mongols touch the ground with the forehead thrice, the Cal- 
mucks only once. So, too, the Japanese in their temples “fall down 
upon their knees, bow their head quite to the ground, slowly and with 
great humility.” And sketches of Mohammedans at their devotions 
familiarize us with a like attitude. 


While preserving in common the trait that the inferiors assum- 
ing them keep at a lower level than their superiors, these groveling 
obeisances admit of considerable variety. From the positions of pros- 
tration on back or face, and of semi-prostration on knees, we pass to 
sundry others, which, however, continue to imply relative inability to 
resist. In some cases it is permissible to vary the attitude, as in Da- 
homey, where “ the highest officers lie before the king in the position 
of Romans upon the ¢riclinium. At times they roll over upon their 
bellies, or relieve themselves by standing ‘on all-fours.’” Duran states 
that “cowering . . . . was, with the Mexicans, the posture of respect, 
as with us in genuflection.” Crouching is a sign of respect among the 
New Caledonians ; as it is also in Feejee, and as it is also in Tahiti. 

Other changes in attitudes of this class are entailed by the neces- 
sities of locomotion. In Dahomey, “when approaching royalty they 
either crawl like snakes or shuffle forward on their knees.” When 
changing their places before a superior, the Siamese “ drag themselves 
on their hands and knees.” It is so, too, in Cambodia : “ If any one 
had to approach the royal person, to give him anything or to obey a 
call, however far the distance, Cambodian etiquette prescribed a crawl- 
ing progressive motion on knees and elbows.” In Java an inferior must 
‘“‘walk with his hands upon his heels until he is out of his superior’s 
sight.” Similarly with the subjects of a Zulu king—even with his 
wives : Dingarn’s wives said that “‘ while he was present in the house 
they were never permitted to stand up, but always moved about” on 
their hands and knees. And, in Loango, extension of this attitude to 
the household appears not to be limited to the court: wives in general 
“dare not speak to them” (their husbands) “ but upon their bare knees, 
and in meeting them must creep upon their hands.” A neighboring 
state furnishes an instance of gradation in these forms of partial pros- 
tration, and a recognized meaning in the gradation. Burton tells us 
that the “Dakro,” a woman who bears messages from the Dahoman 
king to the Meu, goes on all-fours before the king. Also, “as a rule, 
she goes on all-fours to the Meu, and only kneels to smaller men, who 
become quadrupeds to her.” 
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Here we come incidentally upon a further abridgment of the origi- 
nal prostration ; whence results one of the most widely-spread obei- 
sances. As from the entirely prone posture we pass to the posture of 
the Mohammedan worshiper with forehead on the ground, so from 
this we pass to the posture on all-fours, and from this, by raising the 
body, to simple kneeling. That kneeling is, and has been in countless 
places and times, a form of political homage, a form of domestic hom- 
age, and a form of religious homage, needs no showing. We will note 
only that it is, and has been everywhere, associated with coercive gov- 
ernment ; as in Africa, where “by thus constantly practising genu- 
flection upon the hard ground, their” (the Dahomas’) “knees in time 
become almost as hard as their heels ; ” as in Japan, where “on leaving 
the presence of the emperor, officers walk backward on their knees ; ” 
as in China, where “the viceroy’s children... . as they passed by 
their father’s tent, fell on their knees and bowed three times, with 
their faces toward the ground;” and as in medizval Europe, where 
serfs knelt to their masters, feudal vassals to their suzerains, and, in 
1444, the Duchess Isabella de Bourbon, visiting the queen, went on her 
knees thrice during her approach. 

Not dwelling on the transition from descent on both knees to de- 
scent on one knee, which, less abject, comes a stage nearer the erect 
attitude, it will suffice to note the transition from kneeling on one knee 
to bending the knee. That this form of obeisance is an abridgment 
is well shown us by the Japanese : 


“On meeting, they show respect by bending the knee; and when they wish 
to do unusual honor to an individual they place themselves on the knee and 
bow down to the ground. But this is never done in the streets, where they 
merely make a motion as if they were going to kneel. When they salute a 
person of rank, they bend the knee in such a manner as to touch the ground 
with their fingers.” 


We are shown the same thing equally well, or better, in China, where, 
among the specified gradations of obeisance, the third is defined as 
bending the knee, and the fourth as actually kneeling. Without accu- 
mulating evidence it will be manifest that what still survives among 
ourselves as the courtesy with the one sex, and what until recently sur- 
vived with the other sex as the scrape (made by a backward sweep of 
the right foot), are both of them vanishing forms of the going down on 
one knee. 

There remains only the accompanying bend of the body. This, 
while on the one hand the first motion passed through in making a 
complete prostration, is, on the other hand, the last motion that sur- 
vives as the prostration becomes stage by stage abridged. In various 
places we meet indications of this transition. “ Among the Soosoos, 
even the wives of a great man, when speaking to him, bend their bod- 
ies, and place one hand upon each knee; this is done also when pass- 
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ing by.” In Samoa, “in passing through a room where a chief is sit- 
ting, it is disrespectful to walk erect ; the person must pass along with 
his body bent downward.” Of the ancient Mexicans who, during an 
assembly, crouched before their chief, we read that “when they re- 
tired, it was done with the head lowered.” And then, in the Chinese 
ritual of ceremony above cited, we find that obeisance number two, 
less humble than bending the knee, is bowing low with the hands 
joined. Having such facts before us, and bearing in mind that there 
are insensible transitions between the humble salaam of the Hindoo, 
the profound bow which in Europe shows great respect, and the mod- 
erate bend of the head expressive of consideration, we cannot doubt 
that the familiar and sometimes scarcely perceptible nod is the last 
trace of the aboriginal prostration. 

These several abridgments of the prostration which we see occur 
in doing political homage and social homage occur also in doing reli- 
gious homage. Of the Congoese, Bastian says that when they have to 
speak to a superior— 


“They kneel, turn the face half aside, and stretch out the hands toward the 
person addressed, which they strike together at every address. They might 
have sat as models to the Egyptian priests when making the representations on 
the temple-walls, so striking is the resemblance between what is represented 
there and what actually takes place here.” 


And we may note kindred parallelisms in European religious observ- 
ances. There is the going on both knees and the going on one knee; 
and there are the bowings and courtesyings on certain occasions at the 
name of Christ. 


As already explained, along with the act expressing humility, the 
complete obeisance includes some act expressing gratification. To pro- 
pitiate the superior most effectually it is needful at once to imply, “I 
am your slave,” and “I love you.” 

Certain of the instances cited above have exemplified the union of 
these two factors. Along with the attitude of abject submission as- 
sumed by the Batoka, we saw that there go rhythmic blows of the 
hands against the thighs. In others of the cases named, clapping of 
the hands, also indicating joy, was described as being in Africa an 
accompaniment of movements showing submission; and many others 
may be added. Of the nobility who approach the King of Loango, 
Astley says, “ They clap their hands two or three times, and then cast 
themselves at his majesty’s feet into the sand, rolling over and over into 
it in token of subjection ;” and Speke says of certain attendants of the 
King of Uganda, that they “ threw themselves in line upon their bellies, 
and, wriggling like fish . . . . while they continued floundering, kick- 
ing about their legs, rubbing their faces, and patting their hands upon 
the ground.” Going on their knees to superiors, the Balonda “ continue 
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the salutation of clapping the hands until the great ones have passed ;” 
and a like use of the hands occurs in Dahomey. A further rhythmical 
movement having like meaning must be added. Already we have seen 
that jumping as a natural sign of delight is a friendly salute among 
the Fuegians, and that it recurs in Loango as a mark of respect to the 
king. Africa furnishes another instance. Grant narrates that the 
King of Karague “ sat concealed, all but his head, in the doorway of 
his chief hut, and received the salutations of his people, who, one by 
one, shrieked and sprang in front of him, swearing allegiance.” Let 
such saltatory movements be gradually methodized, as they are likely 
to be in the course of development, and they will constitute the dan- 
cing with which a ruler is sometimes saluted ; as in the before-named 
case of the King of Bogoté, and as in the case Williams gives in his ac- 
count of Feejee, where an inferior chief and his suite, entering the royal 
presence, “ performed a dance, which they finished by presenting their 
clubs and upper dresses to the Somo-somo king.” 

Of the other simulated signs of pleasurable emotion commonly 
forming part of the obeisance, kissing is the most conspicuous, This, 
of course, has to take such form as consists with the humility of the 
prostration or kindred attitude. As shown in some foregoing instances, 
we have kissing the earth where the superior cannot be, or may not be, 
approached close enough for kissing the feet or the garment. Others 
may be added. “It is the custom at Eboe, when the king is out, and 
indeed in-doors as well, for the principal people to kneel on the ground 
and kiss it three times when he passes ;” and the ancient Mexican em- 
bassadors, on coming to Cortez, “first touched the ground with their 
hands and then kissed it.” This, in the ancient East, expressed sub- 
mission of conquered to conqueror; and is said to have gone as far as 
kissing the footmarks of a conqueror’s horse. Abyssinia, where the des- 
potism is extreme and the obeisances are servile, supplies us with a modi- 
fication. In Shoa kissing the nearest inanimate object belonging to a 
superior or a benefactor is a sign of respect and thanks. From this we 
pass to licking the feet and kissing the feet. Drury tells us that lick- 
ing the knee is a sign of respect among the Malagasy, but does not 
indicate such deep abasement as licking the feet ; and, describing the 
return of a Malagasy chief from war, he says: “ He had scarcely seated 
himself at his door, when his wife came out crawling on her hands and 
knees till she came to him, and then licked his feet ; when she had done, 
his mother did the same ; and all the women in the town saluted their 
husbands in the same manner.” Slaves, etc., did the like to their mas- 
ters. So in ancient Peru, where subordination was unqualified, “ when 
the chiefs came before” (Atahuallpa), “they made great obeisances, 
kissing his feet and hands.” And that this extreme homage was, and is 
now, the practice in thé East we have clear proof. In Assyrian records 
Sennacherib mentions that Menahem of Samaria came up to bring pres- 
ents and to kiss his feet. “Kissing his feet ” was part of the reverence 
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shown to Christ by the woman with the box of ointment ; and that the 
“catching hold of him by the feet” on the part of Mary Magdalene, 
doubtless accompanied by kissing, was not exceptional, we are shown 
by the description of a like act on the part of the Shunamite woman to 
Elisha. At the present day among the Arabs inferiors kiss the feet, 
the knees, or the garments, of their superiors. Kissing the shah’s and 
the sultan’s feet is now a form of homage in Persia and in Turkey ; 
and Sir R. K. Porter narrates that, in acknowledgment of a present, a 
Persian “threw himself on the ground, kissed my knees and my feet, 
and wept with a joy that stifled his expression of thanks.” 

Kissing the hand is a less humiliating observance than kissing the 
feet, because it goes along with a less complete prostration. To kiss 
the feet implies bringing the head close to the ground ; while there 
cannot be kissing of the hand without more or less raising of the body. 
This difference of implication is recognized in regions remote from one 
another. In Tonga, “when a person salutes a superior relation, he 
kisses the hand of the party; if a very superior relation, he kisses the 
foot.” And D’Arvieux states that the women who wait on the Arabian 
princesses kiss their hands when they do them the favor not to suffer 
them to kiss their feet or the border of their robe. The prevalence of 
this obeisance, as expressing loving submission, is so great as to render 
illustration superfluous. 

What is implied where, instead of kissing another’s hand, the per- 


son making the obeisance kisses his own hand? Is the one symbolic of 
the other, and meant to be the nearest approach to it possible under 
the circumstances? This appears a hazardous inference ; but there is 
evidence justifying it. According to D’Arvieux, as quoted by Prof. 
Paxton— 


“ An Oriental pays his respects to a person of superior station by kissing his 
hand and putting it to his forehead; but, if the superior be of a condescending 
temper, he will snatch away his hand as soon as the other has touched it; then 
the inferior puts his own fingers to his lips and afterward to his forehead.” 


This, I think, makes it clear that the common custom of kissing the 
hand to another originally expressed the wish, or the willingness, to 
kiss his hand. 

Here, as before, the observance, beginning as a spontaneous pro- 
pitiation of conqueror by conquered, of master by slave, of ruler by 
ruled, and which we have just seen becomes, by extension under a 
modified form, a social propitiation, early passes also into a religious 
propitiation : to the ghost, and to the deity developed from the ghost, 
these actions of love and liking are used. That embracing of the feet, 
associated with kissing them, which we have seen occurred among the 
Hebrews as an obeisance to the living person, Egyptian wall-paintings 
represent as an obeisance made to the mummy inclosed in its case ; and 
then, in pursuance of this action, we have kissing the feet of statues of 
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gods among the Romans and of holy images among Christians, An- 
cient Mexico furnished an instance of the transition from kissing the 
ground as a political obeisance to a modified kissing the ground as a 
religious obeisance. Describing the Mexican ceremony of taking an 
oath, Clavigero says, “Then naming the principal god, or any other 
they particularly reverenced, they kissed their hand, after having 
touched the earth with it.” In Peru the observance was further abridged 
by dispensing with any object kissed. D’Acosta says, “The manner 
of worship was to open the hands, to make some noise with the lips as 
of kissing, and to ask what they wished, at the same time offering the 
sacrifice ;” and Garcilasso, describing the libation of a drop of liquor to 
the sun, made before drinking at an ordinary meal, adds: “ At the 
same time they kissed the air two or three times, which . . . . was a 
token of adoration among these Indians.” Nor have European races 
failed to furnish kindred facts: kissing the hand to the statue of a god 
was a Roman form of adoration. 

Once more, saltatory movements, which, as we have seen, being 
natural expressions of delight, become complimentary acts before a visi- 
ble ruler, also become acts of worship before an invisible ruler. In 
illustration there is the dancing of David before the ark; and there 
is the dancing which was originally a religious ceremony among the 
Greeks : from the earliest times the “ worship of Apollo was connected 
with a religious dance called Hyporchema.” We have the fact that 
King Pepin, “like King David, forgetful of the regal purple, in his joy 
bedewed his costly robes with tears, and danced before the relics of the 
blessed martyr.” And we have the fact that in the middle ages there 
were religious dances in churches. 


To interpret another series of associated observances we must go 
back to the prostration in its original form. I refer to those expressions 
of submission which are made by putting dust or ashes on some part of 
the body. 

Men cannot roll over in the sand in front of their king, or repeatedly 
knock their heads against the ground, or crawl before him, without soil- 
ing themselves. Hence the adhering dust or earth is recognized as a 
concomitant mark of subjection; and comes to be gratuitously assumed, 
and artificially increased, in the anxiety to propitiate. Already the as- 
sociation between this act and the act of prostration has been incident- 
ally exemplified by cases from Africa ; and Africa furnishes other cases 
which exemplify more fully this self-defiling as a definitely-elaborated 
form. “In the Congo regions,” says Burton, “ prostration is made, the 
earth is kissed, and dust is strewed over the forehead and arms, before 
every Banza or village chief; and he tells us that the Dahoman saluta- 
tion consists of two actions—prostration and pouring sand or earth upon 
the head. Similarly we read that “in saluting a stranger they” (the 
Kakanda people on the Niger) “stoop almost to the earth, throwing dust 
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on their foreheads severalt imes.” And, describing “the punctiliousness 
of manners shown by the Balonda,” Livingstone says : 


“The inferiors, on meeting their superiors in the street, at once drop on 
their knees and rub dust on their arms and chest. . . . During an oration toa 
person commanding respect, the speaker every two or three seconds ‘ picked up 
a little sand, and rubbed it on the upper part of his arms and chest... . 
When they wish to be excessively polite, they bring a quantity of ashes or pipe- 
clay in a piece of skin, and, taking up handfuls, rub it on the chest and upper 
front part of each arm.’” 


Moreover, we are shown how in this case, as in all other cases, the cere- 
mony undergoes abridgment. Of these same Balonda Livingstone says, 
“The chiefs go through the manceuvre of rubbing the sand on the arms, 
but only make a feint of picking up some.” And, on the Lower Niger, 
the people when making prostrations “cover them ” (their heads) “ re- 
peatedly with sand; or at all events they go through the motions of doing 
so. Women, on perceiving their friends, kneel immediately, and pre- 
tend to pour sand alternately over each arm.” That in Asia this cere- 
mony was, and still is, performed with like meaning, is also clear. As 
expressing political humiliation it was adopted by the priests who, 
when going to implore Florus to spare the Jews, appeared “with dust 
sprinkled in great plenty upon their heads, with bosoms deprived of 
any covering but what was rent.” And at the present time in Turkey 
abridgments of the obeisance may be witnessed. At a review, even 
officers on horseback, saluting their superiors, “go through the form of 
throwing dust over their heads ;” and common people, on seeing a cara- 
van of pilgrims start, “went through the pantomime of throwing dirt 
over their heads.” 

Hebrew records prove that this sign of submission made before vis- 
ible persons was made before invisible persons also, Along with those 
bloodlettings and markings of the flesh and cuttings of the hair, which, 
at funerals, were used to propitiate the ghost, there went the putting 
of ashes on the head. The like was done to propitiate the deity; as 
when “ Joshua rent his clothes, and fell to the earth upon his face before 
the ark of the Lord until the eventide, he and the elders of Israel, and 
put dust upon their heads.” Even still this usage occurs among Catho- 
lics on occasions of special humiliation. 


Again we must return to that original obeisance which first actually 
is, and then which simulates, the attitude of the conquered before the 
conqueror, to find the clew to a further series of these bodily movements 
signifying submission. I refer to the joining of the hands. As de- 
scribed in a foregoing paragraph, the supplicating Khond “throws 
himself on his face with hands joined.” Whence this attitude of the 
hands ? 

From the usages of a people among whom submission and all the 
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marks of submission were carried to great extremes, an instance has al- 
ready been given indicating the natural genesis of this action. A sign of 
humility in ancient Peru was to have the hands bound and a rope round 
the neck ; that is, the condition of captives was simulated. Proof that 
it has been a common practice to make prisoners of war defenseless by 
tying their hands is superfluous ; and, indeed, the fact that, among our- 
selves, men charged with crimes are handcuffed by the police when 
taken, sufficiently shows how obviously suggested is this method of ren- 
dering prisoners impotent. If there needs further reason for conclud- 
ing that bound hands, at first distinguishing the conquered man, hence 
came to be an adopted mark of subjection, we have it in two strange 
customs found in Africa and China respectively. When the King cf 
Uganda returned the visit of Captains Speke and Grant, “ his brothers, 
a mob of little ragamuffins, several in handcuffs, sat behind him. . . . 
It was said that the king, before coming to the throne, always went 
about in irons, as his small brothers now do.” And then, of the Chinese, 
Doolittle tells us that “on the third day after the birth of a child... . 
the ceremony of binding its wrists is observed. . . . These things are 
worn until the child is fourteen days old . . . . sometimes... . for 
several months, or even for a year. . . . It is thought that such a tying 
of the wrists will tend to keep the child from being troublesome in after- 
life.” 

Such indications of its origin, joined with such examples of derived 
practices, force on us the inference that raising the joined hands as part 
of that primitive obeisance signifying absolute submission was in real- 
ity offering of the hands to be bound. The above-described attitude of 
the Khond exhibits the act in its original form; and on reading in Huc 
that “the Mongol hunter saluted us, with his clasped hands raised to 
_his forehead,” or in Drury that when the Malagasy approach a great man 

they hold the hands up in a supplicatory form, we cannot doubt that this 
position of the hands now expresses reverence because it originally im- 
plied subjugation. Of the Siamese, so abject in their political condition 
and so servile in their usages, La Loubere says, “If you extend your hand 
to.a Siamese, to place it in his, he carries both his hands to yours as if 
to place himself entirely in your power.” And that the presentation of 
the joined hands has the meaning here suggested is otherwise shown us. 
In Unyanyembe, “when two of them meet, the Wezee puts both his 
palms together, these are gently clasped by the Watusi” (a man of a 
more powerful race) ; and in Sumatra the salutation “consists in bend- 
ing the body, and the inferior’s putting his joined hands between those 
of the superior, and then lifting them to his forehead.” By these cases 
we are reminded that a kindred act was once a form of submission in 
Europe. When doing homage, the vassal, on his knees, placed his 
joined hands between the hands of his suzerain. 

That here, again, an attitude signifying political subordination be- 
comes an attitude of religious devotion, scarcely needs pointing out. 
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We have in the East, by the Mohammedan worshiper, that same clasp- 
ing of the hands above the head which we see expresses reverence for 
a living superior. Among the Greeks, “the Olympian gods were 
prayed to in an upright position with raised hands; the marine gods 
with hands held horizontally ; the gods of Tartarus with hands held 
down.” And the presentation of the hands joined palm to palm, once 
throughout Europe required from an inferior when professing obedi- 
ence to a superior, is still taught to children as the attitude of 
prayer. 

Nor should we omit to note that a kindred use of the hands descends 
into social intercourse. The filiation continues to be clear in the far 
East. “When the Siamese salute one another, they join the hands, 
raising them before the face or above the head.” Of the eight grada- 
tions of obeisance in China, the first and least profound is that of join- 
ing the hands and raising them before the breast. Even among our- 
selves a remnant of this action is traceable. An obsequious shopman 
or fussy innkeeper may be seen to join and loosely move the slightly- 
raised hands one over another, in a way suggestive of derivation from 
this primitive sign of obedience. 


A group of obeisances having a different, though adjacent root, 
come next to be dealt with. Those which we have thus far considered 
do not directly affect the subject person’s dress; but from modifications 
of dress, either in position, state, or kind, a series of ceremonial observ- 
ances result. 

The conquered man, prostrate before his conqueror, and becoming 
himself a possession, simultaneously loses possession of whatever things 
he has about him. The minor loss of his property is included in the 
major loss of himself; and so, while he surrenders his weapons, he also 
yields up, if the victor demands it, whatever part of his dress is worth 
taking: the motive for taking it being, in many cases, akin to the mo- 
tive for taking his weapons; since, being often the hide of a formidable 
animal, or a robe decorated with trophies, the dress, like the weapons, 
becomes an addition to the victor’s proofs of prowess. At any rate, it 
is clear that, whatever be the particular way in which the taking of 
clothing from a conquered man originates, the nakedness, partial or 
complete, of the captive, becomes additional evidence of his subjuga- 
tion. That it was so regarded of old in the East, we have clear proof, 
In Isaiah xx. 2-4, we read: “And the Lord said, Like as my servant 
Isaiah hath walked naked and barefoot three years for a sign . . . 80 
shall the King of Assyria lead away the Egyptians prisoners, and the 
Ethiopians captives, young and old, naked and barefoot.” Nor are we 
without evidence, furnished by other races, that the taking off and 
yielding up of clothing hence become a mark of political submission, 
and in some cases even a complimentary observance. In Feejee, on 
the day for paying tribute— 
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“‘ The chief of Somo-Somo, who had previously stripped off his robes, then 
sat down, and removed even the train or covering, which was of immense 
length, from his waist. He gave it to the speaker,” who gave him “in return a 
piece large enough only for the purposes of decency. The rest of the Somo- 
Somo chiefs, each of whom, on coming on the ground, had a train of several 
gun in length, stripped themselves entirely, left their trains, and walked away 
. thus leaving all the Somo-Somo people _— 


Further we read that, during Cook’s stay at Tabiti, two men of supe- 
rior rank “came on board, and each singled out his friend... . this 
ceremony consisted in taking off great part of their clothes and putting 
them upon us.” And then in another Polynesian island, Samoa, we find 
this complimentary act greatly abridged: only the girdle is taken off 
and presented. 

With such facts to give us the clew, we can scarcely doubt that this 
surrendering of clothing originates those obeisances which are made by 
uncovering the body, more or less extensively. We meet with all 
degrees of uncovering having this meaning. From Ibn Batula’s account 
of his journey into the Soudan in the fourteenth century, Mr. Tylor 
cites the statement that “women may only come unclothed into the 
presence of the Sultan of Melli, and even the sultan’s own daughters 
must conform to the custom ;” and what doubt we might reasonably 
feel as to the existence of an obeisance thus carried to its original 
extreme, is removed on reading in Speke that at the present time, at 
the court of Uganda, “ stark-naked, full-grown women are the valets.” 
Other parts of Africa show us an incomplete, though still considerable, 
unclothing as an obeisance. In Abyssinia inferiors must bare their 
bodies down to the girdle in presence of superiors ; “‘but to equals the 
corner of the cloth is removed only for a time.” The like occurs in 
Polynesia. The Tahitians uncover “the body as low as the waist, in 
the presence of the king;” and Forster states that in the Society Isles 
generally “the lower ranks of the people, by way of respect, strip off 
their upper garment in the presence of their” principal chiefs. How 
this obeisance becomes further abridged, and also how it becomes ex- 
tended to other persons than rulers, we are well shown by the natives 
of the Gold Coast. Cruickshank writes: 


“ They also salute Europeans, and sometimes each other, by slightly remov- 
ing their robe from their left shoulder with the right hand, gracefully bowing 
at the same time. When they wish to be very respectful, they uncover the 
shoulder altogether, and support the robe under the arm, the whole of the per- 
son, from the breast upward, being left exposed.” 


And of these same people, Burton remarks that, “throughout Yoruba 
and the Gold Coast, to bare the shoulders is like unhatting in Eng- 
land.” 

That uncovering the head, thus suggestively compared with un- 
covering the upper part of the body, has. the same original meaning, 
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can hardly be questioned. Even in certain European usages the rela- 
tion between the two has been recognized, as by Ford, who remarks 
that “uncloaking in Spain is . . . . equivalent to our taking off the 
hat.” It is recognized in Africa itself, where, as in Dahomey, the two 
are joined; ‘‘the men bared their shoulders, doffing their caps and large 
umbrella hats,” says Burton, speaking of his reception, It is recog- 
nized in Polynesia, where, as in Tahiti, along with the stripping down 
to the waist before the king, there goes the uncovering of the head. 
Hence it seems that the familiar taking off of the hat among European 
peoples, often reduced among ourselves to touching the hat, is a rem- 
nant of that process of unclothing himself by which, in early times, the 
captive expressed the yielding up of all he had. 

That baring the feet is an observance having the same origin, is 
well shown by these same Gold Coast natives ; for while, as we have 
seen, they partially bare the upper part of the body in signification of 
their reverence, they also remove the sandals from their feet “as a 
mark of respect,” says Cruickshank: they begin to strip the body at 
both ends. Throughout ancient America uncovering of the feet had 
alike meaning. In Peru, “ no lord, however great he might be, entered 
the presence of the Ynca in rich clothing, but in humble attire and 
barefooted ;” and in Mexico, “the kings who were vassals of Monte- 
zuma were obliged to take off their shoes when they came into his pres- 
ence:” the significance of this act being so great that as “ Michoacan 
was independent of Mexico, the sovereign took the title of cazonzi— 
that is, ‘shod.’” Kindred accounts of Asiatics have made the usage 
familiar to us. In Burmah, “even in the streets and highways, a Eu- 
ropean, if he meets with the king, or joins his party, is obliged to take 
off his shoes.” And similarly in Persia, every person who approaches 
the royal presence is obliged to bare his feet. 

Verification of these several interpretations is yielded by the more 
obvious interpretations of certain usages which we similarly meet with 
in societies where extreme expressions of subjection are insisted upon. 
I refer to the appearing in presence of rulers, dressed in coarse cloth- 
ing—the clothing of slaves. In ancient Mexico, whenever, to serve 
him, Montezuma’s attendants “entered his apartments, they had first 
to take off their rich costumes and put on meaner garments . . . . and 
were only allowed to enter into his presence barefooted, with eyes cast 
down.” So was it, too, in Peru: along with the rule that a subject, 
however great, should appear before the Ynca with a burden on his 
back, simulating servitude, and along with the rule that he should be 
barefooted, further simulating servitude, there went, as we have seen, 
the rule that “no lord, however great he might be, entered the pres- 
ence of the Ynca in rich clothing, but in humble attire,” again simulat- 
ing servitude. The kindred though less extreme usage exists in Daho- 
mey, where also autocracy is rigorous and subjection unqualified: the 
highest subjects, the king’s ministers, may “ ride on horseback, be car- 
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ried -in hammocks, wear silk, maintain a numerous retinue, with large 
umbrellas of their own order, flags, trumpets, and other musical instru- 
ments. But, on their entrance at the royal gate, all these insignia are 
laid aside.” Even in medieval Europe, submission to a conqueror or 
superior was expressed by this laying aside of such parts of the dress 
and appendages as were associated with dignity, and the consequent 
appearance in such relatively-impoverished state as consisted with 
servitude, Thus, in France, in 1467, the headmen of a conquered 
town, surrendering to a victorious duke, “brought to his camp with 
them three hundred of the best citizens in their shirts, bareheaded, and 
bare-legged, who presented the keies of the citie to him, and yielded 
themselves to his mercy.” And the doing of feudal homage included 
observances of kindred meaning. Saint Simon, describing one of the 
latest instances, and naming among other ceremonies gone through the 
giving up of sword, gloves, and hat, says that this was done “to strip 
the vassal of his marks of dignity in presence of his lord.” So that, 
whether it be the putting on of coarse clothing or the putting off of 
fine clothing and its appendages, the meaning is the same. 

Acts of propitiation of this kind, like those of other kinds, extend 
themselves from the feared being who is visible to the feared being 
who is no longer visible—the ghost and the god. On remembering 
that among the Hebrews the putting on sackcloth and ashes went 
along with cutting off the hair, self-bleeding, and making marks on 
their bodies—all to pacify the ghost; on reading that the habit con- 
tinues in the East, so that a mourning lady described by Mr. Salt was 
covered with sackeloth and sprinkled over with ashes, and so that 
Buckhardt “saw the female relations of a deceased chief running 
through all the principal streets, their bodies half naked, and the little 
clothing they had on being rags, while the head, face, and breast,” 
were “almost entirely covered with ashes ””—it becomes clear that the 
semi-nakedness, the torn garments, and the coarse garments, express- 
ing submission to a living superior, serve also to express submission to 
one who, dying and becoming a ghost, has so acquired a power that is 
feared,’ The inference that this is the meaning of the act is verified 

1 Tracing the natural genesis of ceremonies leads us to interpretations of what oth- 
erwise seem arbitrary differences of custom; as instance the use of white for mourn- 
ing in China, and of black farther west. A mourning dress must have coarseness as 
its essential primitive character: this is implied by the foregoing argument; and for 
this there is direct as well as inferential evidence. By the Romans, mourning habits 
were made of a cheap and coarse stuff; and the like was the case with the mourning 
habits of the Greeks. Now, the sackcloth named in the Bible as used to signify mourn- 
ing and humiliation was made of hair, which, among pastoral peoples, was the most 
available material for textile fabrics; and the hair used being ordinarily mere or less 
dark in color, the darkness of color incidentally became the most conspicuous character 
of these coarse fabrics, as distinguished from fabrics made of other materials, lighter, 
and admitting of being dyed. Relative darkness coming thus to be distinctive of a 
mourning dress, the contrast was naturally intensified; and eventually the color became 
black. Contrariwise in China. Here, with a swarming agricultural population, not rear- 
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on observing that it becomes also an act of religious subordination; as 
is shown when Isaiah, himself setting the example, exhorts the rebel- 
lious Israelites to make their peace with Jahveh in the words—“ Strip 
you, and make you bare, and gird sackcloth upon your loins;” and as, 
when the fourscore men who came from Shechem, Shiloh, and Samaria, 
to propitiate Jahveh, besides cutting their hair and gashing themselves, 
also tore their clothes. Nor does the parallelism fail with baring the 
feet. This, which we have seen is one of those unclothings signifying 
humiliation before a ruler, was one among the signs of mourning among 
the Hebrews; as is shown by the command in Ezekiel (xxiv. 17), “ For- 
bear to cry, make no mourning for the dead, bind the tire of thine head 
upon thee, and put on thy shoes upon thy feet ;” and among the He- 
brews putting off the shoes was also an act of worship. Elsewhere, 
too, it occurred as in common a mark of political subordination and of 
religious subordination. Of the Peruvians, who went barefoot into the 
presence of the Ynca, we read that “all took off their shoes, except the 
king, at two hundred paces before reaching the doors ” (of the temple of 
the Sun) ; “but the king remained with his shoes on until he came to 
the doors.” Once more the like holds with the uncovering of the head. 
Used along with other ceremonial acts to propitiate the living superior, 
it is used also to propitiate the spirit of the ordinary dead, and also the 
spirit of the extraordinary dead, which, becoming apotheosized, is per- 
manently worshiped. We have the uncovering round the grave which 
continues even among ourselves; and we have, on the Continent, the 
uncovering by those who meet a funeral-procession. We have the 
taking off the hat to images of Christ and the Madonna, out-of-doors 
and in-doors, as enjoined in old books of manners; the unhatting on the 
knees when the host is carried by in Catholic countries; and the baring 
the head on entering places of worship everywhere. 

Nor must we omit the fact that obeisances of this class, too, made 
first to supreme persons most feared and presently to less powerful per- 
sons, extend gradually until they become general. Quotations above 
given have shown incidentally that in Africa partial uncovering of the 
shoulder is used as a salute between equals, and that a kindred removal 
of the cloak in Spain serves a like purpose. So, too, the going barefoot 
into a king’s presence, and into a temple, originates an ordinary civility : 
the Damaras take off their sandals before entering a stranger’s house ; 
a Japanese leaves his shoes at the door even when he enters a shop ; 
“upon entering a Turkish house, it is the invariable rule to leave the 
outer slipper or galosh at the foot of the stairs.” And then in Europe, 
from having been a ceremony of feudal homage and of religious worship, 


ing animals to any considerable extent, textile fabrics of hair are relatively expensive; 
and of the textile fabrics made of silk and cotton, those of cotton must obviously be 
much the cheaper. Hence, for mourning dresses cotton sackcloth is used: and the un- 
bleached cotton being of a dirty white, this has by association established itself as the 
mourning color. 
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uncovering the head has become an expression of respect due even to a 
laborer on entering his cottage. 


These last facts suggest a néedful addition to the argument. Some- 
thing more must be said respecting the way in which all kinds of obei- 
sances between equals have thus resulted by diffusion from obeisances 
which originally expressed surrender to a conqueror and submission to 
a ruler. 

Proof has been given that rhythmical muscular movements, natural- 
ly signifying joy, such as jumping, clapping the hands, and even drum- 
ming the ribs with the elbows, become simulated signs of joy used to 
propitiate a king, when joined with attitudes expressing subjection, 
These simulated signs of joy become civilities where there is no differ- 
ence of rank. According to Grant, “when a birth took place in the 
Toorkee camp . ... women assembled to rejoice at the door of the 
mother, by clapping their hands, dancing, and shouting. Their dance 
consisted in jumping in the air, throwing out their legs in the most un- 
couth manner, and flapping their sides with their elbows.” And then, 
where circumstances permit, such marks of consideration become mu- 
tual. Bosman tells us that on the Slave Coast, ‘“‘ when two persons of 
equal condition meet each other, they fall both down on their knees 
together, clap hands, and mutually salute, by wishing each other a good- 
day.” And cases occur where, between friends, there is reciprocity of 
compliment even by prostration. Among the Mosquitos, says Bancroft, 
“one will throw himself at the feet of another, who helps him up, em- 
braces him, and falls down in his turn to be assisted up and comforted 
with a pressure.” Such extreme instances yield verifications, if there 
need any, of the conclusion that the mutual. bows, and courtesies, and 
unhattings, among ourselves, are remuants of the original prostrations 
and strippings of the captive. 

But I give these instances chiefly as introducing the interpretation 
of a still more familiar observance. Already I have named the fact 
that between polite Arabs the offer of an inferior to kiss a superior’s 
hand is resisted by the superior if he is condescending, and that the 
conflict ends by the inferior kissing his own hand to the other; and 
here, from Niebuhr, is an account of a nearly-allied usage : 


“‘Two Arabs of the desert meeting, shake hands more than ten times. Each 
kisses his own hand, and still repeats the question, ‘How art thou?’ .... In 
Yemen, each does as if he wished the other’s hand, and draws back his own to 
avoid receiving the same honor. At length, to end the contest, the eldest of the 
two suffers the other to kiss his fingers.” 


Have we not here, then, the origin of shaking hands? If of two per- 
sons each wishes to make an obeisance to the other by kissing his hand, 
and each refuses out of compliment to have his own hand kissed, what 
will happen? Just as when leaving a room, each of two persons, pro- 
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posing to give the other precedence, will refuse to go first, and there 
will result at the doorway some conflict of movements, preventing either 
from advancing; so, if each of two tries to kiss the other’s hand, and 
refuses to have his own kissed, there will result a raising of the hand 
of each by the other toward his own lips, and by the other a drawing of 
it down again, and so on alternately. Though at first such an action 
will be irregular, yet as fast as the usage spreads, and the failure of 
either to kiss the other’s hand becomes a recognized issue, the motions 
may be expected to grow regular and rhythmical. Clearly the differ- 
ence between the simple squeeze, to which this salute is now often 
abridged, and the old-fashioned hearty shake, exceeds the difference 
between the hearty shake and the movement that would result from 
the effort of each to kiss the hand of the other. 

Even in the absence of this clew yielded by the Arab observance, 
we should be obliged to infer some such genesis. After all that has 
been shown, no one can suppose that hand-shaking was ever deliber- 
ately fixed upon as a salute; and if it had a natural origin in some act 
which, like the rest, expressed subjection, the act of kissing the hand 
must be assumed as alone capable of leading to it. 


Whatever its kind, then, the obeisance has the same root with the 
trophy and the mutilation. At the mercy of his conqueror, who, cutting 
off part of his body as a memorial of victory, kills him, or else, taking 


some less important part, marks him as’a subject person, the con- 
quered enemy lies prone before him now on his back, or now with neck 
under his foot, smeared with dust or dirt, weaponless, and with torn 
clothes, or, it may be, stripped of the trophy-trimmed robe he prized. 
Thus, the prostration, the coating of dust; and the loss of covering, in- 
cidental on subjugation, become, like the mutilation, recognized proofs 
of it: whence result, first of all, the enforced signs of submission of 
slaves to masters, and subjects to rulers; then the voluntary assump- 
tions of humble attitudes before superiors; and, finally, those compli- 
mentary movements expressive of inferiority, made by each to the 
other between equals. 

That all obeisances originate in militancy is a conclusion harmoniz- 
ing with the fact that they develop along with development of the mili- 
tant type of society. Attitudes and motions signifying subjection do 
not characterize headless tribes and tribes having unsettled chieftain- 
ships, like the Fuegians, the Andamanese, the Australians, the Tasma- 
nians, the Esquimaux; and accounts of etiquette among the wandering 
and almost unorganized communities of North America make little, if 
any, mention of actions expressing servitude or subordination. There 
are indeed, in India, certain simple societies politically unorganized and 
peaceful, in which there occur humble obeisances; as instance the 
Todas. At marriage, a Toda bride puts her head under the foot of the 
bridegroom. But, since exceptions of this kind, and less marked kinds, 
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occur in settled cattle-keeping or agricultural tribes, whose ancestors 
passed through those stages between the wandering and the stationary, 
during which militant activities were general, we may reasonably sus- 
pect that these are surviving ceremonies that have lost their meanings: 
the more so as, in the case named, there exists neither that social sub- 
ordination nor that domestic subordination which they express. On 
the other hand, in societies compounded and consolidated by militancy 
which have acquired the militant type of structure, we find political and 
social life conspicuously characterized by servile obeisances. If we ask 
in what slightly-developed societies occur the groveling prostrations 
and creepings and crawlings before superiors, the answer is clear. We 
find them in warlike, cannibal Feejee, where the power of rulers over 
subjects and their property is unlimited, and where, in some slave dis- 
tricts, the people regard themselves as brought up to be eaten; we find 
them in Uganda, where war is chronic, where the revenue is derived 
from plunder, both of neighboring tribes and of subjects, and where it 
is said of the king out shooting that, “as his highness could not get 
any game to shoot at, he shot down many people;” we find them in 
sanguinary Dahomey, where adjacent societies are attacked to get more 
heads for decorating the king’s palace, and where everybody, up to the 
chief minister, is the king’s slave. Among states more advanced they 
occur in Burmab and Siam, where the militant type, bequeathed from 
the past, has left a monarchical power equally without restraint; in 
Japan, where, with a despotism evolved and fixed during the wars of 
early times, there have ever gone these groveling obeisances of each 
rank to the rank above it; and in China, where, with a kindred form 
of government similarly derived, there still continue semi-prostrations 
and knockings of the head upon the ground before the supreme ruler. 
So is it again with kissing the feet as an obeisance. This was the 
usage in ancient Peru, where the entire nation was under a regimental 
organization and discipline. It prevails in Madagascar, where the mili- 
tant structure and activity are decided. And among sundry Eastern 
peoples, living still, as they have ever done, under autocratic rule, this 
obeisance exists at present as it existed in the remote past. Nor is it 
otherwise with complete or partial removals of the dress. The extreme 
forms of this we saw occurred in Feejee and in Uganda ; while the less 
extreme form of baring the body down to the waist was exemplified 
from Abyssinia and Tahiti, where the kingly power, though great, is 
less recklessly exercised. So, likewise, with the baring of the feet. 
This was an obeisance to the king in ancient Peru and ancient Mexico, 
as it is now in Burmah and in Persia—all of them having the despotic 
governments evolved by militancy. And the like relation will be found 
to hold with the other extreme obeisances : the putting dust on the 
head, the assumption of mean clothing, the taking up of a burden to 
carry, the binding of the hands. 

The same truth is shown us on comparing the usages of European 
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peoples in early ages, when war was the business of life, with the 
usages which obtain now that war has ceased to be the business of life. 
In feudal days homage was shown by kissing the feet, by going on the 
knees, by joining the hands, by laying aside sundry parts of the dress ; 
but in our days the more humble of these obeisances have, some quite 
and others almost, disappeared : leaving only the bow, the courtesy, and 
the raising of the hat, as their representatives. Moreover, it is observ- 
able that, between the more militant nations of Europe and the less 
militant, kindred differences are traceable : on the Continent obeisances 
are fuller, and more studiously attended to, than they are here. Even 
from within our own society evidence is forthcoming; for by the upper 
classes, forming that regulative part of the social structure which here, 
as everywhere, has been developed by militancy, there is not only at 
court, but in private intercourse, greater attention paid to these forms 
than by the classes forming the industrial structures, among the mem- 
bers of which little more than the bow and the nod are now to be seen, 
And I may add the significant fact that, in the distinctively militant 
parts of our society—the army and navy—not only is there a more 
regular and peremptory performance of prescribed obeisances than in 
any other of its parts, but, further, that in one of them, the navy, 
specially characterized by the absolutism of its chief officers, there sur- 
vives a usage analogous to usages in barbarous societies: in Burmah, 
it is requisite to make “ prostrations in advancing to the palace;” the 
Dahomans prostrate themselves in front of the palace-gate; in Feejee, 
stooping is enjoined as “a mark of respect to a chief or his premises, 
or a chief’s settlement ;” and, on going on board an English man-of-war, 
it is the custom to take off the hat to the quarter-deck. 

Nor are we without evidence of kindred contrasts among the obei- 
sances made to the supernatural being, whether spirit or deity. The 
wearing sackcloth to propitiate the ghost, as now in China, and as of 
old among the Hebrews, the partial baring of the body and putting 
dust on the head, still occuring in the East as funeral-rites, are not 
found in advanced societies having types of structure more profoundly 
modified by industrialism. Among ourselves, most characterized by 
the degree of this change, obeisances to the dead have wholly disap- 
peared, save in the uncovering at the grave. Similarly with the obei- 
sances used in worship. The baring of the feet when approaching a 
temple, as in ancient Peru, and the taking off the shoes on entering it, 
as in the East, are acts finding no parallels here on any occasion, or on 
the Continent, save on occasion of penance. Neither the prostrations 
and repeated knockings of the head upon the ground by the Chinese 
worshiper, nor the kindred attitude of the Mohammedan at prayers, 
occurs where freer forms of social institutions, proper to the industrial 
type, have much qualified the militant type. Even going on the knees 
as a form of religious homage has, among ourselves, fallen greatly into 
disuse ; and the most unmilitant of our sects, the Quakers, make no 
religious obeisances whatever. 
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The connections thus traced, parallel to connections already traced, 
are at once seen to be natural on remembering that militant activities, 
intrinsically coercive, neccessitate command and obedience, and that 
therefore, where they predominate, signs of submission are insisted 
upon; while, conversely, industrial activities, whether exemplified in 
the relations of employer and employed or of buyer and seller, being 
carried on under agreement, are intrinsically non-coercive, and there- 
fore, where they predominate, only fulfillment of contract is insisted 
upon : whence results decreasing use of the signs of submission. 


WATER-WAVES AND SOUND-WAVES.’ 
Br J. NORMAN LOCKYER, F. B. 8. 


ET us find a piece of tranquil water and drop a stone into it. 
What happens ?—a most beautiful thing, full of the most precious 
teachings. The place where the stone fell in is immediately surrounded 
by what we all recognize as a wave of water traveling outward, and 


Fie. 1.—SurerposiTion or Two Wavs-SyrsTems. 


then another is generated, and then another, until at length an exqui- 
site series of concentric waves is seen, all apparently traveling outward 

1 From advance sheets of “ Studies in Spectrum Analysis” (“International Scientific 
Series,” No. XXIII). 
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—not with uncertain speed, but so regularly that all the waves all 
round are all parts of circles and of concentric circles. 











Fic. 2.—SHowine THE FoRMATION OF WAVES BY THE CracULAR Motion or Eacu PARTICLE 
or WATER IN A VERTICAL PLANE. Eight positions in each revolution are shown.—I. One 
Particle in Motion.—II. Two Particles in Motion.—III. Three Particles in Motion.—IV. Com- 
plete Wave and Motion of its Elements. 


Let us drop two stones in at some little distance apart. What hap- 


pens then? We have two similar systems each working its way out- 
ward, to all appearance independently of the other. We get what is 
represented in Fig. 1. 


OD OF OBSERVING THE MopEz oF VIBRATION oF A TuNING-FoRK. 
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Now, these appearances are as if there were an actual outpouring of 
water from the cavity made by the stone ; but if we strew small pieces 
of paper or other light material on the water-surface before we drop 
the stone, we find that it is not the water which moves outward, but 
only the state of things—the wave. Each particle of water moves in a 
circular or elliptic path in a vertical plane lying along the direction of 
the wave, and so comes again to its original place. Hence it is that only 
the phase goes on—how it goes on will easily be gathered from Fig. 2. 

Let us now pass to a disturbance of another kind, from two dimen- 
sions to three, from the surface of water to air. 

We hear the report of a gun or the screech of a railway-whistle, or 
any other noise which strikes the ear. How comes it that the ear is 
struck? Certainly no one will imagine that the sound comes from the 
cannon or from the railway-whistle like a mighty rush of air. If it 
came like a wind we should feel it as a wind, but asa matter of fact 


Fie. 4.—SHELLs or CoMPRESSED AND RAREFIED AIR PRODUCED BY A SOURCE oF SouND. 


no rush of this kind is felt. It is clear, therefore, that we do not get a 
bodily transmission, so to speak, as we get it in the case of the ball 
thrown from one boy to the other. We have a state of things passing 
from the sender of the sound to the receiver; the medium through 





WATER-WAVES AND SOUND-WAVES. 169 


which the sound passes being the air. A sounding body in the middle 
of a room, for instance, must send out shells of sound as it were, in all 
directions, because people above, below, and all round it, would hear the 
sound. Replace the stone by a tuning-fork. To one prong of this 
fasten a mirror, and on this mirror throw a powerful beam of light. 
When this tuning-fork is bowed, and a sound is heard, the light thrown 
by the attached mirror shows the fork to be vibrating, and when the 
tuning-fork is moved we get an appearance on the screen which re- 
minds us of the rope; or we may use the fork as shown in Fig. 3, and 
obtain a wavy record on a blackened cylinder. 

Experiment shows that we have at one time a sphere of compression 
—that is to say, the air is packed closely together ; and, again, a sphere 


ie 


Fie. 5.—PRropaGaTion oF SOUND-WAVES ALONG A CYLINDER. 


of rarefaction, when the particles of air are torn farther apart than they 
are in the other position. The state of things, then, that travels in 
the case of sound, is a state of compression and rarefaction of the air. 
Hence, the particle of air travels differently from the particle of water; 
it moves backward and forward in a straight line in the direction in 
which the sound is propagated. 


coon aunts w 8 


1 at rest. The remaining 
a continuous series of im- 


when 
one particle has begun its oscilla- 
motion. 
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The preceding figure (Fig. 6) will show how this backward-and-for- 
ward movement results in the compressions and rarefactions to which 
reference has been made, in consequence of the impulse having been 
imparted to one molecule after the other. Owing to the pendulum-like 
motion of the molecules, their relative positions vary at each instant 
of time. 

Prof. Weinhold has given, in his “ Experimental Physics,” a good 
method of obtaining on a plane a mental image of what goes on in a 
so-called sound-wave, and by the courtesy of Messrs. Longmans I am 
enabled to give here the illustrations which he employs. After all the 
particles have been put into motion as shown in Fig. 6, if we graphi- 
cally represent the backward-and-forward oscillation of a particle by 
such a wavy line as in Fig. 7, we shall, when we put 
a large number of such waves side by side, introdu- 
cing the change of phase, have such an arrangement 
of wavy lines as is represented in Fig. 8. 

Now, the beauty of Weinhold’s illustration con- 
sists in this: he almost makes each element of each 
line—each element representing, of course, a particle 
of air—appear to be actually in motion by treating 
the above figures in the following way: He cuts a 
narrow slit, SS, in a piece of stiff paper, either black 
or of a dark color, as shown in Fig. 9. He then holds 
this on the dotted line at the bottom of Fig. 7. “The 
book is now slowly drawn along in the direction of 
the arrow, the piece of paper being held in the same 
position. At first the lawer extremity of the curved 
line in A is seen through the slit ; but, as the book 
is drawn along, the portions to the right and those 
to the left come successively in view; the small 
white dot, which is the only visible portion of the 
curved line, appears as a point which moves first to 
the right and then to the left, and imitates closely 
the motion of a vibrating particle of air, the rate 
of motion being, however, much slower. If, now, the slit be placed 
over the dotted line” (at the bottom of Fig. 8), “‘ and the book drawn 
along underneath it in the direction of the arrow, a representation is 
obtained of the motion of a series of particles of air which are acted on 
by a number of successive equal undulations or waves. Each particle 
merely moves a little right and left, and always comes back again to its 
starting-point ; but the condensations and rarefactions, represented by 
the lines being respectively closer together or farther apart, are gradu- 
ally transmitted through the whole series of air-particles from one end 
to the other.” ’ 

Tn dwelling upon sound-phenomena, we have the advantage of deal- 


1 “Experimental Physics,” p. 332. 


Fre. 7. 
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ing with phenomena about which Science says she does know some- 
thing: from a consideration of these known facts we shall be able, 
slowly but surely, to grasp some of the much less familiar phenomena 
with which spectrum analysis is especially concerned. 


Fre. 8. 


We all. know that some sounds are what is termed high and others 
low, a difference which in scientific language is expressed by saying 
that sounds have a difference in pitch, We know that the difference 
between a sound which is pitched high and a sound which is pitched 
low is simply this—that the pulses or waves, as we may call them for 
simplicity’s sake, which go from the sender-forth of the sound (which 
may be a cannon, a piano, or anything else) to the receiver, which is 
generally the human ear, are of different lengths. What in physics is 
called a sound-wave is constructed as follows: We have a line AX, 
which represents the normal condition of the air through which the 
sound is traveling, and curves which represent to the eye—first, the 
relative amounts of compression (+) and rarefaction (—) brought about 
by the sound in the case of each pulse, and secondly the relationship 
of this to the actual length of the wave, or, what is the same thing, the 
time taken for the pulse to travel. Thus we may have long waves and 
short waves independently of the amount of compression or rarefaction, 
and much or little compression or rarefaction independently of the 
length of the wave. We know that the difference between a high note 
and a low note, whether of the voice or of a musical instrument, is, that 
the high note we can prove to be produced by a succession of short 
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waves—such pulses as have been described—and the low note by a 
succession of long waves. 

Now, the loudness or softness of a note does not alter its pitch, that 
is, it does not alter the length of its waves or the rate at which they 
travel. I can send a wave along the rope either violently or gently, 


Fie. 9. 


but with the same tension of the rope we shall find that the length of 
the waves is the same, provided the period of vibration is the same. 
Hence, then, the other idea added to the idea of pitch. 

There is another point which is worth noting, although it is not 
needful to refer to it in any great detail, and that is, that we know that 
sound travels with a certain velocity, and that this rate is subject to 
certain small variations owing to different causes. 

We not only have to deal with amplitude—that is, the departure of 
the + and — parts of the curve from the line AX—and velocity, but 
we have this most important and very beautiful fact (for fact it is), 
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Fic. 10.—Sounn-Waves oF DirFERENT LENGTHS AND AMPLITUDES. 


which some will have observed for themselves : If a person in a room 
in which there is a piano sings a note, the string of a piano tuned to 
that particular note will respond; and, if he sing another note, then 
another string will reply, the first string being silent. And if the ex- 
perimenter were skilled enough to sing one by one all the notes to 
which the strings of the piano are tuned, all the strings would be set 
into vibration one by one, note for note. This fact may be explained 
in this way: a piano-wire, or similar sonorous body, which is con- 
structed to do a certain thing—in this case to sound a particular note— 
always sounds that note when it is called upon in a proper way to do 





SCIENTIFIC STUDY OF HUMAN TESTIMONY. 173 


it. Now this is the point: The proper way may be either (1) that a 
particular vibration should fall upon it, or (2) that it should be set to 
work to generate that vibration in itself. If the piano-wire only gives 
the same sound when struck either hard or soft, it is because it is manu- 
factured to do one particular kind of work, and it can do no other. 

Now we may pass from a piano-wire to a tuning-fork. We find 
that, by using different quantities or different shapes of metal, these 
instruments give out different notes. If all be of the same metal, the 
different quantities of metal will give us a difference in the pitch. This 
demonstrates that the pitch of a note is independent of any particular 
quality of the substance set into vibration. Now, although a great 
many musical instruments can sound the same note, yet the music, the 
tone, which one gets out of them is very different. That is, the pitch 
being the same, the quality of the note changes because the wave, or 
rather the system of waves, which we obtain is different. For instance, 
if we sound a note upon the violin, or the French horn, or the flute, or 
the clarionet, anybody who knows anything of music will tell which is 
in question, so that here we have in addition to wave-length and wave- 
amplitude another attribute, namely, that which in French is called 
“timbre,” in German “ Klangfarbe,” and in English, “tone” or “ qual- 
ity.” 
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‘T IMITATIONS or tae Senses.—The senses, which have hitherto 

been regarded as infallible, are even more narrowly defined than 
the memory or the higher qualities of intellect. So narrow is the range 
of vision—and the sight is certainly the best of the five senses—that the 
retina can appreciate a few only of the rays that come from the sun. 
The vibrations of ether beyond the red at one end of the spectrum, and 
the violet at the other are of no value in vision, ethereal undulations 
higher than seven hundred and ninety trillions a second, or lower than 
four hundred trillions a second, being powerless to affect it. 

Equally striking is the limitation of vision as regards distance and 
magnitude. Only under the most favorable conditions are heavenly 
bodies of the sixth and seventh magnitude visible to the naked eye. 
The extreme limit for small objects, according to the experiments of 
authorities, is represented by a disk 4}, of an inch in breadth. The 
aid afforded to the sight by the telescope and microscope is important, 
and, in scientific research, indispensable ; but, as compared with the 
infinitely great and the infinitely little in Nature, it is trifling. 
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The senses, indeed, are not formed to enable man to solve the prob- 
lems of Nature, but, as with the lower animals, merely to make exist- 
ence possible, and, in a limited and incidental way, agreeable. And yet 
it is through these feeble senses that all human knowledge enters the 
brain, since all deductive reasoning must be based on previous inductive 
observation. More humiliating still, and more instructive in its rela- 
tions to human testimony, is the lack of precision and power of appre- 
ciating details at long distances through the eye. At the interval of 
half a-mile we are unable to recognize the countenance of our dearest 
friend; while ordinary type, in order to be read, must be held within a 
few inches of the face. 

A recognition of the limitations of the sight-——the king of the senses 
—makes the recognition of the limitation of the inferior faculties of 
hearing, smelling, tasting, and touching, easy and inevitable. Vibra- 
tions of the air below 32 per second, or above 100,000 per second, at the 
extreme, make no impression on the human ear; and, as experiments 
in the presence of audiences have proved, sensitive flames may react to 
atmospheric vibrations in perfect silence. Ordinary conversation is 
audible only within a few feet, while powerful-voiced orators in their 
mightiest efforts reach but a few thousands of people. The sense of 
smell is so restricted in its capacity that it fails to detect many of the 
most deadly poisons and causes of epidemics, and is of such slight 
practical service to man that patients who, through disease, have lost it 
entirely, sometimes say that they would not care to have it restored. 

The sense of touch, of which all the other senses are supposed to be 
modifications, being of necessity limited to actual contact, is of no value 
in the study of anything at a distance. 

It is clear, therefore, that the senses open but a few rooms in the 
infinite palace of Nature, and of these few they give us but feeble and 
imperfect glimpses. Throwing all questions of supernaturalism aside, 
it must be allowed that the senses bring us into direct relation with 
only an infinitesimal fraction of the natural ; we are practically shut 
out of a knowledge of Nature, of which we are a part; hence the nar- 
row limitations of human knowledge, all of which must be inductively 
based on what the senses are able to teach us, although the super- 
structure may by deduction be raised very high. The elementary and 
all-important facts in Nature are precisely those of which the senses, 
singly or combined, give us little information, or none whatever. The 
great forces—light, heat, electricity, gravity—can be studied in their 
effects only, not in themselves—in what they do rather than in what 
they are ; hence it is that the great and central advances in science— 
the Copernican theory, the theory of gravitation, the wave-theory of 
light—are along the line of deductive, not inductive, investigation. If 
we depended on induction, we should know nothing of Nature, but 
would be blind babes wandering in a pathless forest. The first step in 
the evolution of any great science has ever been and must ever be the 
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cutting loose from the rule of the senses, the making them servants 
instead of kings ; the base-line the eye may trace out, but reason must 
construct the triangle ; the arc and chord may be measured by the hand, 
but only calculation gives us the limits of the circle. 

The deceptions of the senses are wellnigh as marked as their limi- 
tations ; indeed, are a part of their limitations. Reid, the metaphysi- 
cian, argues elaborately that the so-called deceptions of the senses are 
rather mistakes of judgment in regard to the impressions made on the 
nerves of special sense. Such argument is needless, since all the con- 
victions that we acquire through the senses—the truths as well as 
errors—are the products of judgment. It is not the eye, but the brain 
behind the eye, that sees. The impressions made on the retina do not 
of themselves carry thoughts to the mind, any more-than the impres- 
sion on the photographer’s plate carries thought to the instrument be- 
hind it. The eye is an instrument through which the brain sees—the 
telescope and microscope of the mind. Of itself the eye is as incompe- 
tent to see as is the telescope to discover a new planet, or the micro- 
scope to detect a humble organism. 

“ The eye sees what it brings the means of seeing ;” it is the astron- 
omer and microscopist that discover ; it is the brain that sees through 
the doors opened by the eye. Conceptions and misconceptions, ob- 
tained through the sense of vision, are alike products of the brain 
rather than of the seeing apparatus. In scientific strictness our senses 
neither teach nor deceive us. 

Although the eye is, as has been said, the best of the senses, it is 
yet, in some respects, the worst, as more untruths or half-truths en- 
ter the brain through this sense than through all the other senses com- 
bined ; the very efficiency and value of the vision, its clearness and 
comprehensiveness, its apparent certainty and grasp of detail, cause us 
to repose in it with greater confidence, and to yield to its suggestions 
with fewer questionings. Forgetting the limitations of the optical 
apparatus, and assuming that its office is not to see but to provide the 
mechanism of seeing—quite overlooking the obvious facts that we 
never see the whole of objects but only their surfaces, usually but one 
or two sides at most; that it is practically impossible to fully fix the 
attention on two widely-separated objects simultaneously ; that form 
and color and size, which are learned through sight, may be of far less 
importance in determining the nature of objects than their other quali- 
ties—men erroneously judge that what is seen is necessarily the truth 
and the whole truth. When I look at any object, as a chair, I do not 
see it, cannot see it, however near it may be, and however good my 
eyesight or concentrated my attention ; I see only the bare surface of 
the portion that is turned toward me, which is but an infinitesimal frac- 
tion of the chair itself ; and though I turn it round and round, and look 
at every side, I can never see it, while only a portion of its surface even 
can ever be seen at one time. Such is part of the philosophy of the 
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success of jugglery and all the forms of tricks of sleight-of-hand ; au- 
diences fancy themselves to be seeing what they do not see. Casting 
our eyes upward to the sun and moon and stars, these heavenly objects 
seem to move with measurable slowness across the concave surface of 
the blue arch of sky ; and only through the deductive reasonings and 
calculations of a Copernicus, a Galileo, a Newton, are we brought to 
the conviction that the earth is the moving object, that the blue vault 
but marks in the air the limitations of our vision, and that the shining 
stars that appear as candles in the sky are gigantic worlds moving with 
enormous velocity millions of miles away. Sitting in a railway-train 
at a station, as the train next to us on one side begins to move, we 
seem ourselves to be in motion, and only by looking on the opposite 
side and steadily observing some point or object that by previous ob- 
servation we know to be fixed, can we correct our delusion; but in 
practical life we are not always able to find a fixed point or object ex- 
ternal to ourselves by which we can distinguish the subjective and 
objective in our retinal impressions, Thus, in all human experience, 
“truth and lies are faced alike; their port, taste, and proceedings, are 
the same; we look upon them with the same eyes.” ’ 


Loorations OF THE Human Brary ry DisEase.—But the most 
serious blunders of the sense of sight, or indeed of the other senses, 
and indeed of reasoning in general, come from confounding the subjec- 
tive with the objective. In certain states of the system, which are not 
rare but very common, and which may be either temporary or perma- 
nent, the brain has the power not only of modifying the impressions 
made by external objects over the retina, but of originating impressions 
even when there are no external objects corresponding to those impres- 
sions, and the individuals may have no way of distinguishing subjective 
from objective visions, or find it very difficult to do so without outside aid. 


1A critic of Prof. Tyndall, indignant that the philosopher would not accept the reign- 
ing delusions of the day, declared that, when called upon to investigate any object, he 
would look at it, listen to it, touch it, taste it, and smell it, and then not believe it. The 
critic was not aware that, instead of censuring Prof. Tyndall, he was really giving one of 
the highest compliments that can be given to a scientific man. 

This over-estimate of the capacity of the human brain and senses, united with the 
present chaotic state of the principles of evidence, affects injuriously not philosophy alone 
but practical life as well. In medicine, for example, it has for ages been the fashion to 
ignore or deride symptoms of a purely subjective nature, that have no corresponding 
lesions or morbid appearances that the aided or unaided senses can discover, and for the 
study of which it is necessary to depend on deductive reasoning and the statements of 
patients. This is in general the explanation of the fact that many of the most frequent 
and distressing diseases, such as nervous exhaustion, hypochondriasis, hysteria, hay-fever, 
and allied nervous affections, although of the highest scientific and practical interest, have, 
until quite recently, been almost entirely neglected, and the agonizing symptoms connected 
with them are dismissed as trifling if not imaginary. A broken leg every one can see, and 
touch, and handle ; but an exhausted brain, oftentimes a far more serious matter, is passed 
by, and even its existence is doubted merely for this, that it is out of reach of the eye 


and the microscope. 
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Not only is it possible for a single individual to be deceived by mis- 
taking subjective for objective impressions, but, as I have proved by re- 
peated experiments, the details of which have already been published, it 
is possible and easy to cause a large number of individuals, of intelli- 
gence and in good health, to see simultaneously the same subjective 
visions without any of them being able to detect the deception. Such 
experiences of the simultaneous confounding of the subjective with the 
objective are not exceptional to the degree that we might suppose; 
they are frequently occurring, and can be verified without difficulty by 
those who are trained to the art of experimenting with living human 
beings. All situations,and experiences that excite the emotions of awe, 
of wonder, or reverence, or fear, or expectation, either singly or in com- 
bination, are liable to produce subjective visions that may appear at the 
same time and in the same form to large numbers of people, not one of 
whom shall be able, without external aid, to recognize the deception; 
and when these various emotions, powerfully aroused, do not thus cause 
impressions to be absolutely originated on the retina, they may, and 
often do, so modify the impressions made by objects to which the eyes 
and the attention are directed as to give rise to delusions that are both 
absolute and absurd, and out of which the subjects, though perfectly 
sane and sound, and, it may be, also scholarly, and accomplished, and 
scientific, can never be reasoned. 

Delusions from this cause are in part, though not entirely, the origin 
of the myths, the legends, and the traditions, of what is called history, 
and are constant and oftentimes fatal elements of error in all historical 
criticism. The science of history will never attain the precision of which 
it is capable until the chaff of the subjective is winnowed from the wheat 
of the objective; until it is recognized as a physiological and pathologi- 
cal fact that the seeing of any object by any number of honest and in- 
telligent people is no necessary evidence of the existence of that object; 
and, until it is understood that the claims of what is seen by individuals 
or by multitudes, all concurring in their testimony, are to be determined, 
if determined at all, only by reasoning deductively from the known cir- 
cumstances under which the claims were made, and from general prin- 
ciples of science previously established.’ Yet further, it must be under- 


? Gibbon’s “ History of the Decline and Fall of the Roman Empire,” for example, con- 
tains a vast number of statements and discussions which, scientifically, are of no value, and 
iudeed by no manner of possibility could have any value. Details of expressions and 
actions, which, when obtained directly from the authors, must have been largely untrue, 
become, when filtered down the centuries through armies of non-experts, but the counter- 
feit of human experience—a satire on history. The historical writings of Prescott and of 
Irving are especially open to this criticism, and should be commended to the young with 
the suggestion, always, that they are to be considered as fiction; indeed, the best novels 
are better histories than much of professed history, since they do not attempt the impos- 
sible burden of carrying exact details, but merely aim to teach general facts, principles, 
and events, concerning which a certain degree of truth is sometimes attainable. 

A volume of historical criticism is suggested by the following admission of Carlyle in 
VoL. x111.—12 
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stood that the claims of what individuals or multitudes concurrently see 
are, far more frequently than has been conceded, out of and beyond the 
reach of scientific investigation; the statements of what men experi- 
ence furnishing oftentimes no basis for the study of those statements. 
These remarks are restricted to the evidences of the sense of sight; but 
with less force, proportioned to their feebler importance, they apply 
to evidences derived from other senses, Sounds and smells, taste and 
touch, can be subjectively created, even in a sane and healthy brain. 
Bring a watch near to the ear, so that its ticking is distinctly heard, 
then carry it slowly away; soon a point is reached where it is difficult 
to tell whether the sound heard is in the ear or in the watch: it is easy, 
indeed, for the most attentive listener to mistake the subjective for the 
objective, where any form of sound is expected, or feared, or waited for; 
the husband’s footsteps are plainly heard by the anxious wife when they 
are miles away, and heard many times, it may,be, before they come 
near; and between the deception and the reality there is no practical 
distinction. 

Medical students, taking lessons in auscultation and percussion, on 
sounding the chest, often deceive themselves as well as their teachers, 
by hearing the sounds of their own ears perfectly counterfeiting the 
sounds they are hoping to hear. Not only whisperings and voices arise 
in the brain, but sustained conversations, with varied modulations, are 
consciously carried on between the cerebral cells, and are heard as 
though they proceeded from a distant room. These phenomena appear 


his “ French Revolution :” “ Nevertheless, poor Weber saw, or even thought he saw (for 
scarcely the third part of poor Weber’s experiences, in such hysterical days, will stand 
scrutiny), one of the brigands level his musket at her majesty.” Are not all the exciting 
and critical experiences that make up our histories and biographies hysterical or rather 
entrancing days? On this topic—the untrustworthiness of which is called history—the 
following remarks of Saint-Beuve, in his criticism of Guizot, are most pertinent, and, so 
far forth, are in harmony with the philosophy here announced: “I am one of those who 
doubt, indeed, whether it is granted to man to comprehend with this amplitude, with this 
certainty, the causes and the sources of his own history in the past; he has so much to 
do to comprehend it, even imperfectly, at the present time, and to avoid being deceived 
about it atevery hour!” St. Augustine has made this very ingenious comparison: “Sup- 
pose that a syllable in the poem of the ‘ Iliad’ were endowed, for a moment, with a soul and 
with life: could that syllable, placed as it is, comprehend the meaning and general plan 
of the poem? At most, it could only comprehend the meaning of the verse in which it 
was placed, and the meaning of the three or four preceding verses. That syllable, ani- 
mated for a moment, is man; and you have just told him that he has only to will it, in 
order to grasp the totality of the things which have occurred on this earth, the majority 
of which have vanished without leaving monuments or traces of themselves, and the rest 
of which have left only monuments that are so incomplete and so truncated.” 

When our youths are taught, as in the future not far away they must be, that the 
larger portion of historical and controversial literature is of no worth to those who seek 
for the truth in matters of history and controversy, the process of education will be much 
simplified ; the area of what has hitherto passed for “sound learning” will be greatly 
restricted, to the relief of all who prefer realities to delusions, and who are oppressed, 
as every one must be, by the yearly-increasing burden that rests upon those who mingle 
in the society of scholars. 
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not only in insanity, but in far more frequent and less severe nervous 
disorders, as in trance, hysteria, and simple nervous exhaustion. 


Tue Invotuntary Lirz.—The unconscious and involuntary char- 
acter of much of mental action is now so far allowed that it may be 
assumed as a basis for argument in discussions relating to the brain. 
Many psychologists and some physiologists agree in this, that many 
of our thoughts are practically unconscious, and all agree that mental 
action is largely involuntary. This truth, as applied to the higher 
phases of activity, has long been noted ; in the words of Lynch, “ when 
our views are most earnest, most solemn, and most beautiful, we are 
often conscious of being in a state rather than of making an effort.” 
Says Goethe : “ No productiveness of the highest kind, no remarkable 
discovery, no great thought which bears fruit, and has its results, is in 
the power of any one. All men, who closely watch their inner life, 
become conscious of these high truths, at least as that life develops. 
The sign of growth in the soul is, that it gradually loses confidence in 
its volitional reasonings about best and highest things, and reposes 
trust rather in what it feels to be given.” We work best when we are 
not working. In the lower realms of activity, through various grada- 
tions, what we call volition has oftentimes but a subordinate influence ; 
much is done automatically, and in spite of or against our wills. The 
noisy rabble of passions and emotions throw the captain overboard, and 
the mind either drifts or sails furiously and recklessly before the storm ; 
the very attempt of the will to assert its power is the signal for mu- 
tiny: it is most influential when it lies low, and gently guides the helm. 


The involuntary life—or that side of mental activity that is inde- 
pendent of volition—constitutes even in health the larger part of life, 
and in certain states of disease man becomes an absolute automaton. 
The very effort of attention is liable to destroy the scientific value of 
our observation of the object to which our attention is directed, since 
it subtracts and draws off the cerebral force from those faculties that 
are needed in careful and thorough attention; only when one has 
reached the stage where he can observe without severe, conscious effort, 
can he be said to be a good observer. An extreme illustration of au- 
tomatism is the state of trance, a morbid condition of the brain in 
which, as I have elsewhere sought to prove, the activity is concentrated 
in some one faculty or group of faculties, the activity of other portions of 
the brain being for the time suspended. A person in this state may do 
the very things he especially wills not to do: what he wishes and tries 
to do he cannot; the will is no longer the master, but the servant. For 
a@ person in this state to attempt to observe, is as useless as for a steam- 
engine to attempt to reason; he is an automaton, a machine, a bundle 
of reflex actions, like a plant or polypus. He sees, hears, smells, tastes, 
and feels, whatever may be suggested to his emotions either by individ- 















THE POPULAR SCIENCE MONTHLY. 





180 


ual or by attendant circumstances, and these subjective sensations are 
to him genuine, objective realities. This state of trance is not infre- 
quent, but is most common and constantly occurring ; it is not con- 
fined to any one class or sex, but all human beings are subject to it; no 
degree of intelligence or of culture suffices to insure exemption; it comes 
often when it is least looked for, and its easiest victims are of all per- 
sons most unsuspicious and ignorant of its nature. Trance is en- 
tirely a subjective state, external causes acting as excitant only, and, 
of all the numberless exciting causes none are more influential in the 
average individual than the witnessing of strange or exceptional events; 
and as the testimony of those who are even partially entranced in 
regard to what they have seen, or heard, or experienced, or done, is 
of no value, and as under the excitement of the emotions produced by 
the real or supposed occurrences of unusual or marvelous events large 
numbers of witnesses are liable to be simultaneously and similarly en- 
tranced, therefore human testimony becomes practically of the least 
value in just those crises and situations where evidence both for the 
purposes of science and law is most needed. The influence of psychical 
contagion, or the excitation of emotions through involuntary imitation, 
one person carrying the excitement to another, and so on, through vast 
audiences, is of special import in relation to human testimony: excite- 
ment spreads through a multitude in arithmetical ratio, proportioned 
to the numbers ; a crowd is a multiplier of force, and through the stimu- 
lus of sight and sound generates a storm of emotion; out of an insig- 
nificant cause each individual in his turn unconsciously adding to the 
original excitement, just as in the Holtz or Gramme electrical ma- 
chines each new revolution adds to the force obtained by the first. A 
large audience may be agitated with laughter or melted into abundant 
tears by a story which, when told to an individual, causes perhaps but 
a feeble smile or mildly suffused eyes. Average testimony, therefore, 
‘in regard to unprecedented, or marvelous, or wondrous phenomena, as 
the manifestation of supposed new forces, or strange symptoms of dis- 
‘ease, or the raising of the dead, or any unusual appearances in Nature, 
on the earth, in the air, in the sky—such as would be likely to excite 
the emotions of awe, of wonder, of reverence, or of fear, in the pres- 
ence of large assemblages—can have no scientific value; a whole army 
may be entranced, and may see and hear what is dreaded or expected. 

Under conditions that strongly excite the emotions, no force of 
numbers and no concurrence of testimony can give any value to testi- 
mony; 4 million ciphers are worth no more than a single cipher. The 
greater the number of eye-witnesses, the greater their liability to be 
deceived through the influence of mental contagion." 

But, aside from trance and allied states—which constitute the cul- 
saination of the involuntary life—the value of human testimony is im- 


1 For more detailed analyses of this subject, the reader is referred to my monograph 
on the “ Scientific Basis of Delusions,” 
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paired, as all lawyers learn by experience, through the emotions acting 
upon the reason, slowly, it may be, and unconsciously, so as to produce 
in time sincere but utterly untrue convictions in regard to facts of ob- 
servation. The wish is so far the father to the thought that men, and 
especially women and children, reason themselves into an honest con- 
viction that they have seen, or heard, or experienced, something direct- 
ly opposite to that which they actually saw, or heard, or experienced, 
and this conviction becomes so organized in the brain that neither by 
their own efforts nor by the arguments of others can the deception ever 
be disclosed to them. How true this is of speculative beliefs all know ; 
it is not so well known that it is true also of facts of observation and 
personal experience, thus vitiating most of human testimony. The wish 
secretly usurps the throne of the will, and, unknown to the subject, 
guides with a silent and resistless energy the course of thought in the 
brain. Every day our courts are forced to attend to the testimony of 
witnesses who are sure they are telling the truth in regard to what 
happened, although really they are telling what they wanted to happen. 
Even in science microscopists who are not yet full experts oftentimes 
see what they are looking for, and afterward believe they have seen 
what at the time they did not even profess to see. Herein is the psy- 
chology of gossip, which usually consists of a mountain of untruth, of 
fear, and hope, and jealousy, and anger, and love, and expectation, with 
a few grains of fact—the offerings of falsehood being oftentimes as 
honest as the offerings of truth. 


NzgeEp oF A RECONSTRUCTION OF THE PrinciPLes or EvipENCcE.— 
The acceptance of the above facts and reasonings involves the necessity 
of reconstruction of the principles of evidence, as thus far taught by 
all our highest authorities in that department. Disagreeing widely on 
other and far less important departments, all schools, and languages, 
and ages—writers on law, on logic, on science—agree in accepting what 
is called the evidence of the senses, although, as we have seen, the 
senses of themselves can give us no evidence of anything whatsoever ; 
and in this, likewise, there is passive if not active agreement—that the 
first qualification of a witness is honesty, and that the concurrence of 
testimony of large numbers is a solid basis for belief. Sir William 
Hamilton, with no suspicion of the nature or phenomena of trance as 
— described, quotes with earnest approval the following statement 
of Esser : 


“When the trustworthiness of a witness or witnesses is unimpeachable, the 
very circumstance that the object is one in itself unusual and marvelous adds 
greater weight to the testimony ; for this very circumstance would itself induce 
men of veracity and intelligence to accord a more attentive scrutiny to the fact, 
and secure from them a more accurate report of their observation.” 


In this single sentence all the errors of the world in regard to 
human testimony seem to be condensed—the placing of honesty in the 
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front rank of qualifications, the confounding of general intelligence 
with special intelligence, the inference that the senses are infallible, 
and the utter non-recognition of the limitations of the brain and its 
liability to disturbance in the presence of circumstances that excite the 
emotions. 

Reid, after citing the custom of courts in assuming that the eyes 
and ears are to be trusted, inquires: 


“Oan any stronger proof be given that it is the universal judgment of man- 
kind that the evidence of sense is a kind of evidence which we may securely 
rest upon in the most momentous concerns of mankind—that it is a kind of evi- 
dence against which we ought not to admit any reasoning, and therefore that 
to reason either for or against it is an insult to common-sense? ” 


More recently still, indeed most recently of all, the anonymous 
author of “Supernatural Religion,” in speaking of the testimony of 
Paul relating to the resurrection, says that it is not of such a character 
as would be received in a court of justice, thereby implying that the 
evidence of courts is evidence of the highest kind, whereas from the 
scientific point of view it is oftentimes the worst kind of evidence—al- 
though practically it may be the best that is possible in the administra- 
tion of law: the form of swearing, though it may make the dishonest 
transiently honest, and force truth from unwilling lips, can never com- 
pensate for the limitations of the human brain, or correct the errors 
that enter through the senses, or make an expert out of a non-expert. 

Laplace enunciates the formula that the more improbable a state- 
ment in which witnesses agree, the greater the probability of its truth 
—a statement which, in view of our present knowledge of the brain, 
seems almost satirical; but Abercombie, although a physician, gives 
full assent to the proposition in these words, which could not have been 
written by any one who had even a general conception of the philoso- 
phy of trance: 

“Thus we may have two men whom we know to be so addicted to lyiag 
that we would not attach the smallest credit to their single testimony on any 
subject. If we find these concurring in a statement respecting an event which 
was highly probable, or very likely to have occurred at the time which they men- 
tion, we may still have a suspicion that they are lying, and that they may have 
happened to concur in the same lie, even although there should be no suspicion 
of connivance. But, if the statement was in the highest degree improbable, 
such as that of a man rising from the dead, we may feel it to be impossible that 
they could accidentally have agreed in such a statement; and, if we are satisfied 
that there could be no connivance, we may receive a conviction from its very 
improbability that it may be true.” 


Again, Abercrombie remarks : 


“ Whatever probability there is that the eyes of one man may be deceived in 
any one instance, the probability is as nothing that both his sight and touch 
should be deceived at once; or that the senses of ten men should be deceived 
in the same manner, at the same time; . . . if we find numerous witnesses 
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agreeing in the same testimony, all equally informed of the facts, all showing 
the same characters of credibility, and without the possibility of concert or con- 
nivance, the evidence becomes not convincing only, but incontrovertible.” 


Such are the principles of evidence that are taught in our colleges 
and schools. It is no marvel that most of human philosophy is one 
vast petitio principii. Men reason that if a large number of witnesses 
agree in their testimony, if there is no possibility of deception (thus 
begging the very question of questions), then such and such inferences 
must follow. On this treacherous quicksand of uncertainty and posi- 
tive untruth—average human testimony—the world has built, and con- 
tinues to build, its lofty temples of philosophy, of faith, of history, and 
of general literature ; no wonder that they so quickly crumble and fall, 
and that the pathway of humanity is marked by their ruins! Even 
Germany, which in philosophy and science does the original thinking 
for all nations, has not yet attempted to reduce human testimony to a 
science ; and nowhere is the need for such study more frequently and 
seriously impressed than in recent German controversial literature. 

In many experiments with large numbers of human beings in one 
room, ard operated on simultaneously by some performance that pow- 
erfully excites the emotions of wonder, of awe, of reverence, and of ex- 
pectation, I have proved that a subjective state can be induced in many, 
if not the majority or all of them, wherein they concurrently see and 
experience what has no existence; and, after the performance is over, 
they frequently and permanently persist in their delusions, although 
they are opposed to the general experience of mankind and all the de- 
ductions of science. Why, indeed, should they not doso? They are 
taught to believe their eyes ; they have seen with their eyes such and 
such phenomena ; they are logically compelled to accept the testimony 
of their senses, even though they do not wish it to be true. I have 
made these experiments, not only with the aid of profoundly imposing 
pretensions, as of raising ghosts and the like, but with quite simple 
methods and appliances, such as professing to magnetize the room by 
the battery, or to throw a pretended magnetic fluid on the body, or to 
rub away pain or disease. Not only are the symptoms of disease fre- 
quently and simultaneously relieved in a number of persons in these 
experiments, but trance, with many of its physical and psychical symp- 
toms, such as convulsive movements, sighing respiration, quickened 
pulse, with hallucinations of sight, of hearing, and other senses, 
These results, which are of the highest scientific and practical interest, 
and in various directions, are in the power of any cerebro-physiologist 
to obtain who has sufficient experience in making experiments with 
living human beings. A powerful and imposing physique, positiveness 
and impressiveness of manner, and a reputation as a performer with 
those on whom they experiment, are aids to these experiments, but are 
not essential to them. 
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THE PYGMY MONKEY.’ 


By E. OUSTALET. 


© iapomage was lately presented to the London Zodlogical Society, by 
an engineer attached to the navigation service of the Upper 
Amazon, a monkey, which may be regarded as one of the smallest rep- 
resentatives of the order Quadrumana. The animal is not so big as a 
squirrel, its body measuring only fifteen centimetres, with a tail of about 
the same length. The tribe to which it belongs, that of the Hapalians, 
stands at the foot of the monkey series, at the head of which are the 
anthropoid apes.’ While the latter are remarkable for a stature nearly 
equal to that of the human species, a robust body without caudal ap- 
pendage, and a voluminous brain with numerous convolutions, the Ha- 
palians, on the other hand, in size do not surpass some of our Rodents. 
The body is rather slender, but covered with a heavy coat of hair, and 
terminated by a long tail; the brain is almost perfectly smooth. Like 
the Cebians, with which they constitute the Platyrrhine family, they 
have neither callosities nor cheek-pouches, but they differ from the 
other monkeys of the New World in the claw-like nails of all the fingers 
except the thumbs of the posterior members, and in the teeth, which 
number only thirty-two, the great molars being reduced to two on each 
side of each jaw. To these characters correspond notable differences 
in the habits and modes of life. Thus certain naturalists have supposed 
that the Hapalians (which they designate by the not very appropriate 
name of Arctopitheci—“ bear-monkeys”) must be regarded as an inde- 
pendent family, of the same rank as the families of the Platyrrhines 
and the Catarrhines. Even though we do not adopt this opinion, we 
are forced to admit that the Hapalians offer certain affinities with the 
Rodents, if not in the skeleton and the dental formula, at least in the 
gait. Like our squirrels, they are essentially arboreal, and run up and 
down the trunks of trees with great agility, burying their claws deep 
into the bark. Like the squirrels, too, they are liyely and alert during 
the day, and spend the nights concealed in holes ; like them, they shel- 
ter themselves against cold by gathering around them their bushy tails ; 
like them, finally, they are exceedingly timid and wary, fleeing at the 
least noise, and seeking refuge in the foliage. But here the resem- 
blance ends: for, whiie the Rodents, with their strong incisors and mo- 
lars, easily cut and bruise the hardest grains and fruits, the Hapalians, 
whose jaws are of a different conformation, live on birds’-eggs, insects, 
fruits, and buds. As regards intelligence, the Hapalians appear to be 
far inferior to other monkeys, and in them the sense of touch in par- 
ticular is poorly developed, the anterior members terminating in true 


1 Translated from the French by J. Fitzgerald, A. M. 
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feet, the digits of which are armed with claws, and the posterior mem- 
bers presenting only imperfect hands, The head is roundish ; the flat 
face is animated with small but very bright eyes; the ears are often 
adorned with tufts of hair, which give an odd character to the physiog- 
nomy. Finally, the body is covered with a thick coat of soft, silken 
hair, often with regularly-arranged bands in the back and tail." By 


Tus Premy Monkey. 


their aspect, and the coloration of their fur, by their size, by their mode 
of life, as also by the details of their organization, the Hapalians con- 
stitute a very natural family. Still, they may be divided into two gen- 
era, the Uistitis (Hapale or Jacchus), with long, tufted tail, with no 
fringe of hair around the face, but with tufts of hair on the ears; and 
the Tamarins (Midas), whose head is adorned with a fringe, but whose 
ears are more or less denuded. We will set this latter group complete- 
ly aside, and consider only the Uistitis. 

The species of the genus Jacchus, all, without exception, are found 
in tropical Amcrica, between the Isthmus of Panama and latitude 30° 
south, but chiefly, if not exclusively, in the region lying to the east of 
the Andes, some of them inhabiting the virgin forests, others the thick- 
ets scattered over the. plains. The best-known species is the common 
Uistiti (Hapale or Jacchus vulgaris), with gray-russet pelt, with alter- 
nate red and blackish streaks, and with from fifteen to eighteen rings 
on the tail, a white triangular spot on the forehead, and long white 
hairs on the sides of the head. It is a native of Guiana and Brazil, and 


1 The name Hapalians, given to these monkeys by Illiger, is derived from the Greek 
éxaads, which means soft. 
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was long ago described by Buffon, Illiger, and Geoffroy St.-Hilaire. It 
is of very small size, but a little larger than the pygmy monkey, recent- 
ly acquired by the Zoblogical Society ; its body measures from twenty 
to twenty-three centimetres, and the tail about fifty-five centimetres. 
The common Uistiti is, no doubt, familiar to our readers, for it is 
often imported into Europe. It has even reproduced in captivity, and 
many naturalists, as Cuvier, Pallas, and Audouin, have made some very 
interesting observations on it. The young ones, which are born with 
the eyes open, have a very large head, a dark-gray skin of pretty uni- 
form color, excepting the tail, which plainly shows the rings. Immedi- 
ately after birth they cling to their dam, who, however, does not seem 
to have any great affection for them, and turns them over to the male 
as soon as she feels tired; he in turn gives them back to his consort 
when they try to suck. The adult animals, though they are by nature 
timid, become attached to those persons who care for them, and, though 
they do not exhibit much intelligence, they nevertheless appear to be 
able to associate ideas. Thus, one of the two Uistitis, which Audouin 
kept for a long time, acquired the habit of shutting the eyes whenever 
he ate grapes, and this because he had once squirted the juice of grapes 
into the animal’s eyes. At the sight of a wasp this animal, as also its 
companion, was seized with sudden terror, and took refuge in the bot- 
tom of its cage, covering its head with its hands, though this was the 
first time it ever had seen that insect, and though it daily pursued flies 
with great address. Audouin, who had observed this occurrence, con- 
ceived the idea of offering to his two Uistitis not a live wasp, but a 
colored picture of one ; to his great surprise, the monkeys fully recog- 
nized their enemy, and manifested much alarm. Now, we know that 
most of our domestic animals, and even certain highly-organized mon- 
keys, while they manifest pleasure or rage at beholding their own 
images in a mirror, are nevertheless perfectly indifferent in the presence 
of the portrait, however life-like, of an animal of a different species. 
Pallas tells us that some Uistitis have endured perfectly well the 
winter cold of St. Petersburg, while, on the other hand, they were 
greatly incommoded by the heat of the summer. But this must be an 
exception, for, as a rule, in our menageries these little monkeys, despite 
all the care bestowed on them, have great difficulty in living through 
the winter season. They are fed mainly either on eggs, which they 
empty with much dexterity, or on fruit; the latter must be soft and 
sweet, for the Uistiti rejects almonds no less than acid fruits. Flesh- 
meat has no attraction for them ; and, when they seize with their hands 
a living bird, they first choke it to death and then tear open the cra- 
nium to get at the brain. Their cries are various: they express alarm 
by a sort of bark, anger by a short hiss, joy by a low cry, or by a 
rather pleasant purring. On the slightest opposition, they bristle the 
hair of their head and grit their teeth, and endeavor to bite the hand 
that would seize them. Nevertheless, it is but just to say that these 
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inequalities of temper are seen rather in individuals captured at an ad- 
vanced period of life than in those taken young. To capture these, the 
Indiang wound or kill the mother, and then, without difficulty, seize the 
young ones, which she carries on her back. 

Very nearly allied to the common Uistiti is the Hapale aurita, or 
eared Uistiti, with fur of russet black, streaked on the back with faint 
black bands ; also the cowled Uistiti (Hapale humeralifer), with white 
face, surrounded with brownish hair, blackish body, a collar of snowy 
white on the scapular region, and tai] bearing incomplete rings. These 
two species are, like Hapale vulgaris, natives of Brazil, and, like that 
animal, they are noticeable for the tufts of white hair which grow on 
the anterior surface of the ears. In other Uistitis, on the contrary 
(as the Hapale penicillata), and the white-headed Uistiti (Hapale leu- 
cocephala), which inhabit the same regions, the tufts on the ears are 
black. Finally, in the black-tailed Uistiti (Hapale melanura), of which, 
in all probability, Buffon’s Simia argentata is only an albino variety, 
the hair, which is light brown, is very short, and the tail is of a uni- 
form, light-brown color. To the same category belong the Pygmy 
Uistiti (Hapale pygmea)—of which we give a figure copied from na- 
ture —and the white-footed Uistiti (Hapale leucopus), a species de- 
scribed last year by Gray, and which has the forearms, feet, and hands, 
of a nearly pure white color, while the rest of the body is brownish 
gray, with more or less mixture of red. This animal was discovered at 
Medellin, in Colombia; while the Hapale pygmaea—which differs from 
it both in markings and in size, having red spots and blackish streaks, 
and being much smaller than Leucopus—is confined to certain regions 
of Brazil and Peru.—Za Nature. 
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By F. W. CLARKE, 
PROFESSOR OF PHYSICS AND CHEMISTRY IN THE UNIVERSITY OF CINCINNATI. 






OME years ago, a clergyman in one of our Western States became 

deeply impressed with the conviction that the town in which he 
lived ought to contain a college. In due time a charter was secured, 
and a board of trustees appointed. They met, organized, conferred 
upon the aforesaid clergyman the degree of D. D., and then adjourned 
forever. I give the story as I heard it, without undertaking to vouch 
for its truthfulness. It savors somewhat of extravagance, and yet has 
a sound of probability. Everybody has heard of the establishment of 
so-called “colleges” upon similarly slender foundations. They exist 
in almost every Southern or Western State, and because of them our 


1 Read before the Ohio College Association, December 27, 1877. 
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really good institutions suffer continual discredit. In education, as in 
all other things, the realities are brought into disrepute by the snams. 

Suppose now that the college described above had continued through 
several successive stages the career so auspiciously begun. It would 
probably have opened with its clerical founder for president, and a 
force of one or two professors (should not this be written professers ?) 
to help him. It would have announced all sorts of courses of study—a 
classical course, a scientific course, a mixed literary or ladies’ course, a 
business course, a normal course, and so on, to the limit of its founder’s 
power of invention. These courses, having been organized with vari- 
ous degrees of incapacity, would in due time be supplemented by de- 
partments of art and music; and, in short, there would grow up an 
institution claiming to do all things, but unfit to do any one thing 
decently. The classics would be taught by a mere grammarian unac- 
quainted with modern philology ; the sciences by a teacher destitute 
of special scientific training; the normal department by an amateur 
educator; and book-keeping by somebody who had never attempted 
actual business. Degrees would be given by the dozen to students 
who had never learned anything but dilettanteism, and whose ideas of 
scholarships would, as a rule, be limited by the attainments of their 
teachers. 

Does anybody doubt the existence of such colleges as I have 
sketched ? It would be easy to point out twenty institutions in differ- 
ent parts of the country, any one of which would answer tolerably well 
to my description. Between these extremes and the respectable col- 
leges there are many intermediate grades. There are some schools in 
which thoroughly good work is done of a low order—work which car- 
ries the student to about the point where a fair junior year should be- 
gin, and which is honest so far as it goes. The only objection to these 
schools is, that they call themselves colleges, and confer college degrees. 
That they have a great value, nobody can doubt. Many and many a 
country lad who would otherwise remain ignorant gets in one or an- 
other of them the foundations of an education, If they would but 
abandon the college name, cease to grant diplomas, and call themselves 
academies or high-schools, they would then deserve only praise. It is 
their pretension to be more than they really are which is so damaging 
to the cause of higher education. 

With all these lower institutions the true colleges have to com- 
pete. Every college is directly impeded in its work by their existence. 
The institution which provides low-grade courses for imperfectly pre- 
pared students, actually encourages defects in the preparatory schools, 
and every other college suffers in consequence. All or nearly all of 
our universities are in part dependent upon the income received from 
students. They must get students, or perish; and hence the competi- 
tion for numbers, which is continually tending to keep down the stand- 
ards. Nearly every respectable college in America is hindered in this 
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way. Even Harvard and Yale, old and powerful as they are, feel the 
bad influence. Perhaps the Johns Hopkins University, protected by 
its great wealth, may escape from the evil tendency. 

Not many years ago, partly in consequence of the growth of the 
natural and physical sciences, and partly because of a popular demand 
for an education not exclusively classical, a number of American col- 
leges established scientific schools. Naturally, the larger universities 
led off in this movement, and the smaller soon followed ; only the lat- 
ter, as a rule, inaugurated not separate schools for science, but scien- 
tific courses, so called, parallel with the courses in classics. As might 
reasonably be expected, the attempts at first were crude; nobody 
knew exactly what was wanted; vagueness characterized the entiro 
subject. The classicists rather distrusted the new policy; looked upon 
it as an effort to degrade true education; and generally gave it the 
cold shoulder. Still, they were obliged to concede something to the 
new education ; and their concessions, wrung from them by popular 
pressure, were seriously affected by the competition for students of 
which I have already spoken. Even respectable Eastern colleges 
yielded ground, and established courses of study which were obviously 
meant to be easier than the older curriculum, in order that they might 
swell-their numbers by attracting students too badly prepared, too 
stupid, or too indolent, to do the regular, traditional, solid work. In 
short, there sprang up by degrees, all over the country, courses of 
study requiring but little preparation on the part of the student to 
enter them, and not much exertion to remain and graduate afterward. 
They were, in many cases, mere waste-heaps, in which the college rub- 
bish was allowed to gather, there to remain for four years fermenting 
‘before being finally cleared out of the way. 

Along with the call for scientific studies came a demand for the 
higher education of women. Some distinctively female colleges were 
established, but in the majority of instances coeducation was tried. 
Again the spirit of false competition for students told against true 
learning. At first but few girls were well prepared for admission to 
college ; and, consequently, immature students were accepted. They 
could not well carry on advanced studies; and so, to suit them, in 
many places special “courses for ladies” were organized; and these 
were in some instances identical with the courses in science. Thus 
two distinct movements, both good in themselves, were made to work 
together for evil. The old classical system of education was well 
established, was governed by the traditions handed down through cen- 
turies of experience, and was therefore able to hold its own. The 
competition for students, therefore, chiefly affected the new system, 
and in the direction of science it exerted its strongest degrading 
influence. The demand was for good scientific education on the one 
hand, and for the advancement of women on the other; the first result 
in many cases was the establishment of shams. That women should 
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be admitted to the colleges was right and just ; but that low standards 
should be set up for badly-prepared students, either male or female, 
was never intended by the advocates of the new departure. 

We now see that the general] low character of our scientific courses 
of study may be traced to two distinct causes: first, to the crudeness 
due to the novelty of the subject ; and, second, to the competition for 
students, With the latter cause we have in the present paper little to 
do, save to distinctly recognize its baneful action. The former is the 
one to be particularly discussed. 

When courses of study in science were first proposed, our colleges 
were controlled almost exclusively by men of classical training and 
bias—men wholly outside of scientific life, unacquainted with scientific 
work, the scientific method, or the scientific spirit. Upon these men 
devolved at first the organization of the new courses. With them, study 
was mainly a matter of book-work; such as recitations and written ex- 
ercises, aided by an occasional lecture. Laboratory or experimental 
instruction was rarely thought of, save when a professor exhibited a 
few specimens upon his lecture-table, or performed some showy experi- 
ment. Students went to the professor of chemistry much as they 
would go to see a conjurer ; expecting to be stunned, dazzled, and de- 
lighted, but dreaming of no real study except an occasional recitation 
and the cram for examinations at the end of a term. Mental discipline 
from such study was out of the question ; real scholarship had nothing 
to do with it; systematic research on the part of either student or 
professor was almost unheard of. The study of science consisted in 
empirically memorizing a few disconnected facts, without reference to 
their mutual relations, or to the growth of any specific department of 
knowledge. This was the rule ; but, fortunately, there were some’ 
exceptions. In a few of the larger colleges a better state of things ex- 
isted—a state which was by no means perfection, but one which afiorded 
a starting-point for healthy growth and improvement. In these col- 
leges the scientific work was controlled by distinctively scientific men, 
and under their guidance the adverse influences were in part at least 
overcome. From such centres the scientific spirit has spread ; and, now 
that the early crudeness has worn away, we are able to see clearly what 
a scientific course of study ought to be, and in what quarters our greater 
deficiencies lie, 

Now, the problem before us is easily stated. It is to devise a course 
of study in which language is subordinate to the natural and physical 
sciences, and which shall be fully equal in requirements for edmission 
and in subsequent mental training to the old-fashioned classical cur- 
riculum. In such a course the student must receive as solid and sys- 
tematic a training as was ever furnished by a study of the classics ; and 
for less than this no diploma should be granted. Of course, it is to be 
understood that the two systems of education cannot lead to identical 
results: each is in certain respects superior to the other ; the equality 
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between them is to be found in an average, and not in a coincidence of 
details. The classical student will more keenly appreciate the exact 
meanings of words ; but his scientific rival will gain a deeper insight 
into things: the one may perhaps be more facile and elegant in literary 
expression ; the other, stronger in powers of thought. 

First, let us discuss the requirements for admission to scientific 
courses—what is, and what ought to be done. For entry upon an 
ordinary classical course a student is examined in the so-called “ Eng- 
lish branches,” in Latin, in Greek, and in mathematics ; the amount 
required of each being different in different institutions. For the scien- 
tific course we may properly demand the same English branches and 
mathematics, so that the question really is, “ What shall we substitute 
for the Latin and Greek?” Now, every good high or preparatory school 
furnishes instruction in a variety of topics available for this purpose, 
If the classical student is obliged to know some classics before he can 
enter college, why should not the scientific student be required to know 
some science? Or, instead of this, a certain amount of preparation in 
modern languages might be demanded. French, German, chemistry, 
and physics, make a good list from which to select subjects, and any 
two of these might be chosen.’ These studies, properly learned, will 
cover the ground, and, at the same time, bear directly upon the sub- 
sequent work of the scientific course. If a college cannot get students 
well fitted in the subjects named above, substitutes might be accepted ; 
as, for instance, additional mathematics or Latin. The Latin, however, 
is to be regarded merely as a makeshift ; a sort of token that the stu- 
dent has had a certain amount of mental discipline. It should never 
be demanded except when the other more important studies are lacking. 
But the essential thing is, that the candidate for admission shall have 
spent as much time and done as much work in preparation for college 
as the student who intends to follow classical studies. This require- 
ment is not severe by any means, and it is unquestionably just. A 
scientific course of study ought not to be established upon any weaker 
basis. 

But how many of the colleges which grant the Bachelor of Science 
degree come up to this mark? Unfortunately, very few. As a general 
rule, not only in Ohio, but throughout the West, the requirements for 
admission to a scientific course are the same as for the classical course, 
minus the classics. In some instances a portion of the Latin require- 
ment is retained, and in a few more other studies are substituted in 
part for the classical branches. In one college, a little more mathe- 
matics is demanded of the candidate for admission in science; in 


1 The University of Cincinnati, for admission to the scientific course, requires algebra, 
to permutations and combinations; the whole of geometry; the whole of plane trigo- 
nometry; elementary inorganic chemistry, including familiarity with laboratory manipu- 
lations ; elementary physics (Balfour Stewart or Norton); and the elements of either 
French or German. 
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another, the elements of a modern language are required. But in very 
many cases there seems to be not even an attempt to really equalize the 
two courses of study. 

From these facts we see that the average student in a scientific 
course enters upon his work with a mind less mature than that of his 
fellow in the classics. Both stay in college for four years, and then 
receive baccalaureate degrees. Is it strange that in most cases the 
classically trained scholar comes out ahead? Is it just to attribute his 
advantage to any lack of educational value upon the part of the sci- 
ences? In short, is the comparison between the two systems of educa- 
tion at all a fair one? Obviously, it is not. Until both systems have 
been tested side by side, both properly developed and with equally 
good student material to work upon, no reasonable comparison between 
them can be made. As long as the poorer students are concentrated in 
one course, and the better prepared in the other, the sciences will be at 
a grave disadvantage. 

So much concerning the requirements for admission. Now let us 
consider the course of study afterward—what is it now, and what ought 
it to be ? Surely we should expect to find the scientific students learn- 
ing more science than is taught in the classical courses. Reasonable, 
however, as this expectation is, in many cases it will be disappointed. 
If we look over the catalogues of even our Ohio colleges, we shall find 
that in great measure the purely scientific studies are the same in both 
courses ; the same amount of chemistry, of physics, of zodlogy, of 
geology, and so on. In one catalogue I find the classical course fully 
laid out, and after it the explicit statement that “the scientific de- 
partment will embrace all the above course, except the classics.” Ina 
few institutions the scientific student does get a trifle more of science 
than his neighbor, as much as an extra term in physical geography or 
surveying. Some of these courses of study have absolutely no right to 
the name of scientific. Here is the beginning of such a course in an 
Ohio college : 

Fresupman Yrear—First Term.—In the classical course, Latin, 
Greek, and algebra. In the scientific course, the same algebra, easier 
Latin, and Old Testament history. Second Term.—Classical course : 
Latin, Greek, and algebra, continued ; geometry and physiology, taken 
up. Scientific course: The same mathematics and physiology, easier 
Latin, and New Testament history. 

Sornomore Year—First Term.—Classical course: Latin, Greek, 
zoblogy, geometry. Scientific course : Easier Latin, the same geometry, 
“ physical geography, and geography of the heavens.” Second Term. 
—Classical course: Latin, Greek, trigonometry, conic sections and 
analytics, botany. Scientific course : The same mathematics and bota- 
ny, general history, Paley’s “ Natural Theology.” And so on to the 


end of the senior year. 
In this particular instance the scientific course contains one term in 
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physical geography over and above the amount of science taught in 
the classical department ; and, in the main, substitutes for Greek some 
sort of theological instruction. Perhaps a portion of the latter might 
be put under the head of Paley ontology, and in that sense be re- 
garded as essentially scientific. But, to speak seriously, the course, as 
a whole, however respectable it may be from some points of view, has 
certainly no right to the scientific title. It is an easy, trivial course, 
fitted to accommodate inferior students, and ought, in common hon- 
esty, to be called by some definite and appropriate name. To call such 
a course “scientific ” # simply dishonest. This case, I am sorry to say, 
is by no means an exceptional one. Scientific courses of this type are 
exceedingly common ; and, because of their existence, scientific studies 
often fall into disrepute. There are in Ohio, fortunately, quite a num- 
ber of colleges which give scientific instruction of a very much higher 
order than is here indicated, where faithful efforts are made to put the 
scientific and classical courses upon an equal footing, and which fall 
short only because of the lower standard for admission to the former. 
There are still others, and some of our best colleges among them, which 
refuse point-blank to establish special courses in science at all, on the 
ground that they have neither the means nor the appliances to make 
such work as effective as it ought to be. These institutions deserve 
the highest credit. Although I am fully convinced that the new edu- 
cation is far superior to the old, I also recognize the fact that any gen- 
uine work is better than any sham; and that a good drill in the classics 
is immeasurably better than a mere trifling with science. The former 
is scholarly ; the latter is not. It is a truism to say that a college had 
better do one thing well than two things badly ; but this truism is too 
often forgotten or overlooked. It would be a decided gain if some of 
our colleges could make the scientific course the one thing well done, 
but, in default of that, it is cheering to know that the other is properly 
attended to. 

Now, having seen what the scientific courses often are, we find our- 
selves in a position to discuss what they ought to be. As the name in- 
dicates, science should predominate in them, but not necessarily to the 
exclusion of other things. French, German, mathematics, English lit- 
erature, logic, and possibly some drawing, ought to be included; the 
relative proportions of these branches varying with circumstances. A 
certain range of election should be allowed the student, since different 
students have very different needs. No prescribed course of study can 
be devised which shall be universally acceptable and invariably pro- 
ductive of beneficial results. If every student attempts to study every- 
thing, no thorough work can be done in any department. A college 
certainly ought not to be an institution for the encouragement of dif- 
fuseness. Scholarship and the character formed by scholarship are its 
true aims. A student does not gain breadth of mind by dabbling a 
little in a dozen different things—superficiality and the consequent nar- 
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rowness are the natural results of such a course. The title * Bach, 
elor of Science” ought not to be equivalent with “ Bachelor of Sci- 
olism.” 

I have spoken of French and German as essential studies in a sci- 
entific course. Let me emphasize their importance. At the present 
day no branch of advanced study can be carried far without the assist- 
ance of these languages. Every science and every art is aided by 
them, Three-fourths of all the researches and of the books written 
upon pure science are in one or the other of these tongues. Surely a 
Bachelor of Science ought to graduate fitted for advancement in the 
studies which he prefers. French and German will be absolute necessi- 
ties in his equipment ; without them he can scarcely develop in any di- 
rection, This, to a lesser degree, is true of the classical graduate also. 
What good work in philology can be done by a man unacquainted with 
German? What study of literature, art, music, law, medicine, or the- 
ology, is not aided by the modern languages? Surely, then, any course 
of study which omits to provide facilities for learning both French and 
German is essentially defective, and ought to be revised. 

I am sorry to say that a considerable number of our colleges do not 
come up to this requirement. There are several in Ohio in which there 
seems to be absolutely no instruction in modern languages furnished. 
There are others, and among them some institutions of high repute, in 
which these studies are exclusively elective; a student may take them 
or not, as he chooses. This is wrong, and for the reasons given above. 
In the scientific courses, at least, no student should receive a degree 
unless he is able to use French and German reference-books at sight. 
Some of our colleges insert Latin among the required freshman studies 
of the scientific course. This should be crossed out, in order to make 
room for the more important modern languages, A moderate amount 
of Latin, however, may well be retained upon the list of elective studies 
for the benefit of those students who are more especially interested in 
biological science. But this amount, useful in connection with scien- 
tific nomenclature, is very small, and can be acquired in a comparatively 
short time. For the mathematician, astronomer, chemist, or physicist, 
none at all is needed. 

The quantity of mathematics to be prescribed will naturally vary 
with circumstances. Probably the best way is to require every student 
to go through plane analytics ; and, after that, to give him oppor- 
tunities for mathematical electives. The scholar whose particular 
tastes lead him to the special study of physics, will take up the calcu- 
lus and mechanics, The chemist will find the calculus of value, but 
not by any means necessary. The biologist needs no more than the 
prescribed amount of mathematics, and would probably carry the study 
no further. As for English literature, logic, and drawing, but little 
need be said. One study puts before the student good models in com- 
position, another teaches him the laws of exact thinking, the third en- 
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ables him to represent pictorially what he sees. All three studies give 
him power, and two of them help to train his sense of beauty. 

Now for the main features of the course—the natural and physical 
sciences. How shall they be taught, and with what purposes in view? 

It is a proposition of self-evident truth that a scientific course which 
gives the student no real insight into the aims and methods of scientific 
research and scientific thought is a failure. Certainly, a Bachelor of 
Science ought to clearly understand what science is, what it has accom- 
plished, and what it is trying todo. He should be able to appreciate 
both its capacities and its limitations, and have some idea of the rela- 
tions which connect its several branches. He must see that Nature is 
an organized whole, with all its parts dependent upon one another, 
governed by inviolable laws, subject to no caprices. If he fails to gain 
these broad, general conceptions, his work will remain incomplete, and 
of little intellectual value. Such statements as these are undoubtedly 
truisms ; and yet there are many colleges in which their force is seem- 
ingly never recognized. 

In order that these general purposes may be properly carried out, it 
is best that every student should choose some one science as a specialty. 
Close and exact work can hardly be done otherwise. He who divides 
his time equally among all the sciences will not catch the real spirit of 
any one. He will merely pick up information empirically, without 
gaining genuine insight into anything, or acquiring much intellectual 
power. Not that he should confine himself to a single branch alone, 
for that would not be in accordance with the principles already laid 
down; but he ought, in his special science, to do as much work as in 
all the others collectively.’ 

We often hear a great outcry against the danger of making special- 
ists. This outcry is only in part well-founded. A man who is so 
trained as tobe blind to everything beyond his own department is 
indeed weak—whether that department be a science, art, music, the- 
ology, or commerce. A certain amount of versatility is essential to 
breadth of view; but it is not necessary that the student should be 
superficial. It is of the utmost importance that there shall be thor- 
oughness somewhere ; and yet this fact® of all others, is the one most 
frequently overlooked in our smaller colleges. If a student in classics 
were to ask the privilege of continuing both Latin and Greek through 
the whole four years of his college course, his teachers would probably 
regard the desire as eminently praiseworthy, and deserving of en- 
couragement. And yet he would be in a measure becoming a special- 
ist in those languages. Why, then, should it not be considered equally 


' In the University of Cincinnati every regular student, whether classical or scientific, 
is obliged to choose a specialty. This study must be announced to the faculty at the 
beginning of the sophomore year, and is to be continued to the end of the course. This 
modification of the elective system insures thoroughness in something, and bids fair to 
yield most excellent results. 
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praiseworthy for a student to seek similar thoroughness in some depart- 
ment of science? If a college course aims to develop the character 
of the student, depth should be considered as well as breadth; and both 
are secured by combining the study of a special branch with accessory 
work in half a dozen others. 

The method of study is also important, and just here is where many 
otherwise good institutions fail. Every student of science should meet 
Nature at first hand, and learn to observe her phenomena for himself. 
Lectures and text-books are but minor accessories to study; in the 
sciences they play a wholly subordinate part ; in the laboratory, the 
field, and the museum, the chief work is to be done. No matter what 
branch of science is to be pursued, the student from the very first must 
meet it face to face. The biological sciences ought to be studied in 
the field, collecting ; in the museum, classifying; in the laboratory, 
with the microscope and the scalpel. Far too often is the study of 
natural history degraded into a mere memorizing of classifications ; as 
if the transitory part of science were more valuable than the permanent ! 
The student must see, handle, dissect, and investigate, for himself. He 
is to study the phenomena of life, and not merely the external appear- 
ance of a lot of stuffed specimens. Chemistry, and physics also, is to 
be studied chiefly in the laboratory. It is not enough for a student to 
see experiments, he must himself perform them. Thus only can he 
learn the true scope of these great sciences. By a proper drill in quali- 
tative analysis, he learns to observe closely, and to reason from his 
facts to their interpretation. Quantitative analysis gives him accuracy 
of manipulation, and an insight into the absolute value of experiment. 
This insight also results from delicate practice with instruments of pre- 
cision in physics; a kind of exercise of the very highest educational 
value. If the course of study in any science can be capped by an origi- 
nal research leading to the discovery of new facts, so much the better. 
In a German university the candidate for a doctoral degree in science 
is absolutely required to carry out such a research, and to submit a 
dissertation upon it. This is not a severe requirement—every student 
who has been decently trained is able to come up to it, all the popular 
notions about the mysteriousnéss of scientific research to the contrary 
notwithstanding. Why should we not aim to equal the German stand- 
ard ? 

But, because I lay this stress upon the experimental method in 
scientific study, I do not therefore undervalue lectures and text-book 
work. These are valuable auxiliaries to a scientific education, although 
they need to be handled carefully. The teacher must be in a great 
measure independent of the text-book, able to make up its deficiencies, 
and to correct its errors. In lecturing, he must be fully awake to the 
importance of research, and should lose no opportunity of suggesting 
to his classes good subjects for investigation. If there is an unsettled 
question, he may call the attention of his students to it; if he sees a 
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p in some series of observations, let him point out how easily it 
might be filled. By instruction of this kind the scientific spirit is 
awakened, and given food for growth. In the selection of text-books, 
great care must be exercised. On this point many and many a college 
catalogue unconsciously betrays the incapacity of certain teachers, A 
bad book on a college list indicates poor judgment and slight knowl- 
edge on the part of the professor who chose it. If a college were to 
announce as its text-book in German, “ German in Six Lessons without 
a Master,” we should all be skeptical as to the quality of its teaching. 
What, then, shall we think of the institution in which science is taught 
upon the basis of the well-known “ Fourteen Weeks Series ?” 

Now, to sum up. It seems plain that our scientific courses of study 
need to be remodeled. We should demand more for admission, and 
make them equivalent to the courses in classics. Before receiving a 
degree, a student should know some one science fairly well, understand 
the bearings of the others, have a good training in mathematics, litera- 
ture, and logic, and be able to read easy French and German prose at 
sight. Are these demands extravagant? Are they not rather moder- 
ate and within bounds ? 





THE CARDIFF GIANT, AND OTHER FRAUDS. 


By G. A. STOCKWELL, M. D. 


HAT great hoax, the Cardiff giant, was conceived by one George 
Hull, a tobacconist of Binghamton, New York. It was the out- 
growth of a controversy held one evening in 1866 between Hull and a 
Rev. Mr. Turk, of Ackley, Iowa, regarding the former existence of giants 
in the earth, in which the latter proved victorious, his ready tongue and 
loud voice easily bearing down and overwhelming his opponent. Hull re- 
tired at a late hour, and, being chagrined with his defeat, lay awake the 
greater portion of the night, thinking of the extreme gullibility of the 
world in matters where the Bible could be cited as evidence, and in 
planning how to turn this peculiarity to his advantage. The result 
was, that he decided upon producing an image which should, after being 
buried and exhumed, pass muster as a fossil man of unusual size, being 
assured that such men as his late opponent in argument would aid not 
a little in contributing to the final success of the undertaking. 

In 1868, having studied the subject carefully and completed his 
arrangements, Hull associated himself with one Martin, and proceeded 
to Fort Dodge, Iowa, to procure a suitable block from which to carve 
his image. An acre of quarry-land was purchased, and work com- 
menced, but only to be soon abandoned, owing to the extreme friability 
of the stone, and the persistent annoyance of the curious and inquisi- 
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tive inhabitants of the neighborhood. Martin, now thoroughly disgusted, 
withdrew from the project ; but Hull, hearing of another gypsum-bed in a 
more retired locality, on the line of the Dubuque & Sioux City Railroad, 
then in process of construction, went thither, and the following Sunday 
engaged the foreman of the railroad-gang to employ his men in quarry- 
ing out as large a slab as the nature of the ground would permit, pay- 
ing for the labor with a barrel of beer. The result was a slab weighing 
three and a half tons, measuring twelve feet in length, four in breadth, 
and twenty-two inches in thickness. With almost incredible difficulty 
and labor the block was transported over forty miles of terrible road 
to Montana, the nearest railroad-station, where it was shipped to E. 
Burghardt, Chicago, who had been engaged to grave the image. On 
its arrival at that city, it was moved to Burghardt’s barn, which had 
been prepared for its reception, and two men at once set to work upon 
it—one, Edward Salle, a German ; the other, an American named Mark- 
ham. It was Hull’s desire to represent a “man who had laid down and 
died ;” but, as he entertained doubts as to the universal acceptation of 
the “ fossil-man ” theory, it was decided to produce an image that might 
also pass for an ancient statue. This combination of designs was the 
cause of that curious feature which attracted notice and provoked dis- 
cussion when the giant came to be exhibited, viz., the lack of hair. 
The last of September the stone-cutting was finished, but the work 
was far from being completed, having the appearance of newness pecul- 
iar to freshly-cut gypsum. The figure was now subjected to long and 
patient rubbing with sand and water, which produced the water-worn 
appearance so often cited as incontrovertible evidence of extreme anti- 
quity. The pores of the skin were imitated by carefully pecking the 
entire surface with leaden hammers faced with needles, giving the 
peculiar “ goose-flesh” which puzzled so many. There still remained 
an appearance of freshness, which was finally obviated by bathing 
with writing-fluid, and afterward washing with sulphuric acid, giving 
the desired appearance of antiquity. Packed in sawdust, the giant, 
now weighing 3,720 pounds, was shipped to Union, New York, where 
it arrived October 12, 1868. Meantime Hull proceeded to Salisbury, 
Connecticut, to inspect a newly-discovered cave, in which he hoped 
to bury and resurrect his giant, but was discouraged by the price de- 
manded, Suddenly remembering that fossil bones had recently been 
discovered near Syracuse, New York, he now visited a reijative, one 
Newell, living in the locality, at Cardiff, and opened the enterprise to 
him, proposing to bury the giant upon his farm. Newell at once 
accepted the terms proposed—one-fourth interest—and it was decided 
to inter the image near the barn, where a well had formerly been pro- 


All being arranged satisfactorily, Hull returned to Union, Novem- 
ber 4th, and shipped the “ fossil” for Cardiff by four-horse team, under 
the charge of his nephew, Tracy Hull, and one Amesbury. On the even- 
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ing of the 9th of the same month the heavily-laden team arrived, attract- 
ing little attention, owing to the darkness and rain, though the peculiar 
appearance of the iron-bound case and its apparent weight, from the 
amount of motive power demanded in transportation, had excited con- 
siderable curiosity and comment on the road. The box was unloaded 
and concealed in a pile of chaff, and a few nights later the giant was 
lowered into its resting-place by means of a derrick. 

In October, 1869, nearly a year having elapsed, Hull wrote Newell 
to “find the giant ;” when, in accordance with prearranged plans, two 
neighbors, Gideon Emmons and Henry Nichols, were engaged to sink 
a well ; one Woodmansee was secured to stone it, and Newell, aided 
by one Parker, began drawing stone. Suddenly the shovel of Nichols 
struck a hard substance, which, in clearing away, proved to be a massive 
stone foot, calling forth from Emmons the exclamation, “ Jerusalem, 
Nichols, it’s a big Injun!” As the earth was cleared away, revealing 
the outlines, several neighbors, chancing that way, were summoned to 
view the wonder. This was the nucleus of a crowd which numbered 
thousands a few hours later. 

It has been asserted that the earth shawl no signs of having been 
excavated so recently as the year previous; but one John Hagan, who 
was among the first of the sight-seers, in a sworn affidavit says: “I 
took a shovel and got down into the hole, and as fast as they uncovered 
the body toward the head I cleared the dirt off about up to the hand 
on the belly. When we were clearing off from the upper portion of 
the body, the earth cleaved off from the sod and fell upon the body. I 
said, ‘ Boys, this is the spot where he was put down.’ No reply was 
made, but Mr. Newell stepped around, and, taking a shovel, trimmed the 
sod down square with where it came off.” 

The following day, Sunday, four medical men of the neighborhood, 
of scientific pretensions, investigated the subject, swallowing the hoax 
without the least difficulty, pronouncing it to be a “petrified man.” 
Later it was examined by Dr. Boynton, of Syracuse, a man possessed 
of some antiquarian knowledge, who decided it to be a statue “made 
some three hundred years ago by the Jesuit fathers,” and at once offered 
$10,000 for it. This and more tempting offers were declined, as sight- 
seers at half a dollar per head were apparently unlimited in number. 
However, Newell, in compliance with Hull’s order, sold a three-fourths 
interest to half a dozen citizens of Syracuse for $30,000. A show-man 
was now placed in charge, and, in the way of advertisement, invitations 
were sent to Prof. Agassiz, Prof. Hull (State geologist), 8. B. Wool- 
worth (secretary of the university), etc. November 3d a large delega- 
tion of scientific men assembled from different parts of the State for 
deliberate and thorough inspection, who at once pronounced it a statue, 
the State geologist declaring it to be of great antiquity. Prof. Ward, 
who filled the chair of Natural Sciences in the Rochester University, 
said, “ Although not dating back to the stone age, it is nevertheless 





200 THE POPULAR SCIENCE MONTHLY. 


deserving the attention of archzologists.” A prominent clergyman 
wrote, “This is not a thing contrived of man, but is the face of one 
who lived like all the earth; the very image and child of God;” thus 
confirming the impression Hull received from his discussion with the 
Rev. Mr. Turk. 

Suddenly a series of reverses overtook the giant. Prof. O. C. 
Marsh, of Yale College, gave it a telling blow by stating that gypsum 
is soluble in 400 parts of water, yet the surface of the giant was smooth 
and little dissolved, though surrounded by wet earth, proving that the 
burial must have been of very recent date. He also found other indi- 
cations of fraud, which had escaped the notice of the State ‘geologist, 
and other scientists; as recent tool-marks, in places where they could 
not be easily effaced, and adjoining water-worn surfaces. This was cor- 
roborated by Palmer, the sculptor. Soon letters were received from 
parties who had observed the four-horse team and load on its way to 
Cardiff; then one from Fort Dodge, detailing the operations in that 
neighborhood; and, finally, the statement of Markham, one of the 
stone-cutters, was obtained. Hon. Lewis Baldwin, a gentleman well 
versed in archeology, remarked that the giant could neither be a fin- 
ished statue nor petrifaction, as it had no hair, though complete in 
other respects. At last the climax was reached, which connected the 
person who obtained the stone from the neighborhood of Fort Dodge 
with the giant, by Newell drawing the money received from the Onon- 
daga County Bank in a draft payable to Hull’s order. 

Yet, for a time, all this discussion only helped to advertise the ex- 
hibition, which had been removed to Syracuse, where it was visited by 
such throngs of people as to require special trains on all the railroads. 
Says Mr. McKinney, in speaking of the pecuniary returns, “The giant 
yielded an income equal to the interest of $3,000,000 at seven per cent., 
and large bids were offered for its purchase, as high as $25,000 being 
offered for one-eighth interest.” 

But the blows given soon began to tell. Barnum, having in vain at- 
tempted to purchase a share, and obtain the management of the exhibi- 
tion, bargained with a Syracuse sculptor for an unfinished imitation, 
which, when completed, was placed in Wood’s Museum, New York, and 
extensively advertised and puffed by means of a pamphlet description 
of the original. He denounced the Syracuse exhibition as a humbug, 
claiming himself to be possessor of the “ only true and original Cardiff 
giant.” An application was made to Judge Barnard, of Erie Railroad 
fame, for an injunction against Barnum; but that functionary replied 
that he had been in the “injunction business,” but had “closed out.” 

Soon the giant came to New York, only to find itself supplanted. 
After a few days, it was shipped to Boston, where the excitement bade 
fair to break out again, from the furor created by the learned men of 
the modern Athens. Ralph Waldo Emerson pronounced it beyond 
Ais depth, astonishing, and undoubtedly ancient. Cyrus Cobb, the ar- 
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tist and sculptor, declared that any man who called the giant a humbug 
“simply declared himself a fool.” On the 4th of February a number of 
Solons visited the giant as an official body. They examined it long and 
patiently; the exterior was tried with acids; the head bored into, and 
the compass carried around it in search of iron, The conclusion arrived 
at was very satisfactory, and undoubtedly true, as it was decided to be 
a “piece of stratified gypsum, probably very old.” The subject in- 
vaded the Boston clubs, and one whole evening was occupied by the 
president of the “ Thursday Evening Club” to prove that the giant was 
modern, because its features were Napoleonic t 

But a few weeks elapsed ere the proofs of the frauds perpetrated 
became incontrovertible, and the Cardiff giant was consigned to popular 
oblivion. 

The Colorado stone man proves to be a veritable brother of the 
giant, having been begotten by the self-same father. Hull cleared 
some $60,000 by the latter, with which he embarked in business in 
Binghamton, New York, by which every dollar was lost. Of late he 
has been given to the pursuit of experimental chemistry, and, taught by 
the popular views of Darwin, as expounded by the public press, he be- 
gan planning to again astonish the good people of the United States. 
This seemed to take great hold upon his mind, and he frequently re- 
marked that he would like to set the scientific men quarreling as to the 
origin of man, and throw the religious world into a vortex of doubt and 
controversy. 

Finally his ideas and experiments assumed a definite form, and he 
proceeded to put them in execution. Forming a partnership with one 
Case, who possessed the funds requisite for the enterprise, an hotel was 
bought in Elkland, a little mountain-town in Northern Pennsylvania, 
and, as a blind, it was announced was to be converted into a summer 
resort and mountain sanitarium. In the rear of the hotel a brick build- 
ing was erected, osteusibly as an ice-house ; but in reality as a kiln and 
workshop. Here, one after the other, two figures were constructed, the 
principal composition of which was ground stone, pulverized bones, clay, 
plaster, blood, and dried eggs, the whole, when modeled, being baked 
in the kiln for two weeks. The first was irretrievably broken in remov- 
ing it from the furnace; but the second proved more successful, greater 
care having been taken in its construction. In it bones were inserted 
in different localities, including fragments of skull in the head. Cox, 
one of the confidants of the scheme, thus details the parturition of the 
image, as communicated to him by Hull: 

“ Cox, I would give a hundred dollars if you could have been with Case 
and me the night we took him out. We had a rope around his neck, and 
a pulley up there; and how we worked and tugged at the rope! I went 
through torture—my whole existence hung by that rope. It seemed as 
if I lived a thousand years while we were pulling him out ; and when he 
hung up there by the neck, I tell you, he looked alive; he looked as if 
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he was going to talk! Don’t tell me the people won’t be fooled by 
this!” (A tail, four inches in length, was one of the appendages of 
the monstrosity.) “ Cox, look at that tail; take hold of it! That tail 
alone is worth a million! I made a difference in the toes, because it 
would not do to have him too perfect. The arms we made proportion- 
ately longer than the legs, so as to resemble the ape type. We propose 
to let the scientific men bore into him, but they must confine themselves 
to certain parts of his body, and there we have fixed him by putting in 
bones.” 

At this time, having exhausted their funds, the worthies applied to 
Barnum for means to bury their prodigy, who advanced $2,000 for the 
purpose. But where to place him was the query! Barnum declared 
that Connecticut would not do, for to resurrect him in a State so cele- 
brated for humbugs in the way of “ basswood hams,” “wooden nut- 
megs,” “fraudulent clocks,” and the “Great American Show-man,” 
would at once ruin the enterprise. 

Finally Colorado, the “ Wonder State,” was decided upon, and the 
stone man sent thither and buried along with a turtle and salmon trout 
of like composition. Next one Conant visited the Rocky Mountains as 
a geologist, and, at the proper time, discovered the image. Barnum, 
happening (!) to be lecturing on temperance in Colorado at the time of 
the discovery, announced that he would give $20,000 for the “find ;” 
but this offer, of course, was rejected with scorn. Barnum now gave 
Prof. Taylor $100 to bore into the image and report. Hull, who had 
heard from scientific men that boring into a true fossil would show 
crystals, adroitly substituted crystal dust for that obtained, while the 
professor’s attention was otherwise engaged ; and all seemed to be go- 
ing on swimmingly. Finally Prof. Marsh was again called upon for an 
opinion, and at once detected the fraud, calling attention to the fact 
that the image presented a rotundity of figure incompatible with the 
theory of one who had died and become fossilized, in which case the 
abdomen would naturally be sunken and collapsed. Remembering the 
Cardiff hoax, this decision caused the people to fight shy of the exhibi- 
tion. Ultimately suspicion was confirmed by the admissions of Cox, 
Case, Babcock, and others connected with the enterprise, who, falling 
out among themselves, at once spread the facts far and wide, in their 
desire to injure each other; thus forever blasting all hopes of financial 
success. 

Another would-be candidate for archeological and pecuniary honors 
was one William Ruddock, of Thornton, St. Clair County, Michigan, 
who in 1876 manufactured, from water-lime, sand, and gravel, a “ petri- 
fied man,” which was claimed to have been found in the gravel-pits of 
‘ Pine River. Ruddock’s pecuniary resources being exceedingly limited, 
he contented himself with a figure less than four feet in height, with 
arms folded across the breast; the model having evidently been taken 
from an “effigy in lava,” which illustrates one of J. Ross Browne’s 
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sketches of Iceland, as published in Harper’s Magazine. This hoax 
obtained some local celebrity, and even found its way into the general 
press. Several rural clergymen made it an especial topic in their Sun- 
day discourses; and certain agricultural papers, backed by letters from 
these same teachers, assured the world that the “ Pine River man” was 
no Cardiff giant, but a bonaide “creation of God!” But even all this 
evidence failed to make Ruddock’s fossil remunerative, and it was sold 
to the proprietor of a third-rate side-show for a mere trifle. 

After these attempts, it is safe to assert that no ignorant person will 
again attempt a “prehistoric man,” either with or without a caudal ap- 
pendage. And it is probable that no scientist will-be guilty of such an 
imposition. The greatest wonder is that no counterfeits of the only 
true fossil men discovered—those of the Mentone caves in France— 
have reached this country. With their success in the manufacture of 
artificial stone, the Chinese could doubtless produce a figure that would 
defy any but the most thorough scientific scrutiny. As John is given 
to such little games, it would not be at all surprising if he should yet 
enter the field. 
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By C. 8. PEIRCE, 
ASSISTANT IN THE UNITED STATES COAST SURVEY. 


FIFTH PAPER.—THE ORDER OF NATURE. 


I. 


4 proposition whatever concerning the order of Nature must 
touch more or less upon religion. In our day, belief, even in 
these matters, depends more and more upon the observation of facts. 
If a remarkable and universal orderliness be found in the universe, 
_ there must be some cause for this regularity, and science has to con- 
sider what bypotheses might account for the phenomenon. One way of 
accounting for it, certainly, would be to suppose that the world is or- 
dered by a superior power. But if thore is nothing in the universal sub- 
jection of phenomena to laws, nor in the character of those laws them- 
selves (as being benevolent, beautiful, economical, etc.), which goes to 
prove the existence of a governor of the universe, it is hardly to be an- 
ticipated that any other sort of evidence will be found to weigh very 
much with minds emancipated from the tyranny of tradition. 
Nevertheless, it cannot truly be said that even an absolutely nega- 
tive decision of that question could altogether destroy religion, inas- 
much as there are faiths in which, however much they differ from our 
own, we recognize those essential characters which make them worthy 
to be called religions, and which, nevertheless, do not postulate an actii- 
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ally existing Deity. That one, for instance, which has had the most nu- 
merous and by no means the least intelligent following of any on earth, 
teaches that the Divinity in his highest perfection is wrapped away from 
the world in a state of profound and eternal sleep, which really does not 
differ from non-existence, whether it be called by that name or not. No 
candid mind who has followed the writings of M. Vacherot can well deny 
that his religion is as earnest as can be.. He worships the Perfect, the 
Supreme Ideal ; but he conceives that the very notion of the Ideal is re- 
pugnant to its real existence. In fact, M. Vacherot finds it agreeable to 
his reason to assert that non-existence is an essential character of the 
perfect, just as St. Anselm and Descartes found it agreeable to theirs 
to assert the extreme opposite. I confess that there is one respect in 
which either of these positions seems to me more congruous with the 
religious attitude than that of a theology which stands upon evidences ; 
for as soon as the Deity presents himself to either Anselm or Vacherot, 
and manifests his glorious attributes, whether it be in a vision of the 
night or day, either of them recognizes his adorable God, and sinks 
upon his knees at once ; whereas the theologian of evidences will first 
demand that the divine apparition shall identify himself, and only after 
having scrutinized his credentials and weighed the probabilities of his 
being found among the totality of existences, will he finally render his 
circumspect homage, thinking that no characters can be adorable but 
those which belong to a real thing. 

If we could find out any general characteristic of the universe, any 
mannerism in the ways of Nature, any law everywhere applicable and 
universally valid, such a discovery would be of such singular assistance 
to us in all our future reasoning, that it would deserve a place almost 
at the head of the principles of logic. On the other hand, if it can be 
shown that there is nothing of the sort to find out, but that every dis- 
coverable regularity is of limited range, this again will be of logical 
importance. What sort of a conception we ought to have of the uni- 
verse, how to think of the ensemble of things, is a fundamental problem 
in the theory of reasoning. 


IL. 


It is the legitimate endeavor of scientific men now, as it was twen- 
ty-three hundred years ago, to account for the formation of the solar 
system and of the cluster of stars which forms the galaxy, by the for- 
tuitous concourse of atoms. The greatest expounder of this theory, 
when asked how he could write an immense book on the system of the 
world without one mention of its author, replied, very logically, “Je 
n’avais pas besoin de cette hypothése-la.” But, in truth, there is noth- 
ing atheistical in the theory, any more than there was in this answer. 
Matter is supposed to be composed of molecules which obey the laws 
of mechanics and exert certain attractions upon one another ; and it is 
to these regularities (which there is no attempt to account for) that 
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general arrangement of the solar system would be due, and not to 
hazard, 

If any one has ever maintained that the universe is a pure throw of 
the dice, the theologians have abundantly refuted him. ‘ How often,” 
says Archbishop Tillotson, “might a man, after he had jumbled a set 
of letters in a bag, fling them out upon the ground before they would 
fall into an exact poem, yea, or so much as make a good discourse in 
prose! And may not a little book be as easily made by chance as this 
great volume of the world?” The chance world here shown to be so 
different from that in which we live would be one in which there were 
no laws, the characters of different things being entirely independent ; 
so that, should a sample of any kind of objects ever show a prevalent 
character, it could only be by accident, and no general proposition 
could ever be established. Whatever further conclusions we may come 
to in regard to the order of the universe, thus much may be reg»rded 
as solidly established, that the world is not a mere chance-medley. 

But whether the world makes an exact poem or not, is another 
question. When we look up at the heavens at night, we readily per- 
ceive that the stars are not simply splashed on to the celestial vault ; 
but there does not seem to be any precise system in their arrangement 
either. It will be worth our while, then, to inquire into the degree of 
orderliness in the universe ; and, to begin, let us ask whether the world 
we live in is any more orderly than a purely chance-world would be. 

Any uniformity, or law of Nature, may be stated in the form, 
“Every A is B;” as, every ray of light is a non-curved line, every body 
is accelerated toward the earth’s centre, etc. This is the same as to 
say, “‘There does not exist any A which is not B;” there is no curved 
ray ; there is no body not accelerated toward the earth; so that the 
uniformity consists in the non-occurrence in Nature of a certain com- 
bination of characters (in this case, the combination of being A with 
being non-B).’ And, conversely, every case of the non-occurrence of 
a combination of characters would constitute a uniformity in Nature. 
Thus, suppose the quality A is never found in combination with the 
quality C: for example, suppose the quality of idiocy is never found in 
combination with that of having a well-developed brain. Then nothing 
of the sort A is of the sort C, or everything of the sort A is of the sort 
non-C (or say, every idiot has an ill-developed brain), which, being 
something universally true of the A’s, is a uniformity in the world. 
Thus we see that, in a world where there were no uniformities, no logi- 
cally possible combination of characters would be excluded, but every 
combination would exist in some object. But two objects not identical 
must differ in some of their characters, though it be only in the char- 
acter of being in such-and-such a place. Hence, precisely the same 

' For the present purpose, the negative of a character is to be considered as: much a 


character as the positive, for a uniformity may either be affirmative or negative. I do 
not say that no distinction can be drawn between positive and negative uniformities. 
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combination of characters could not be found in two different objects ; 
and, consequently, in a chance-world every combination involving either 
the positive or negative of every character would belong to just one 
thing. Thus, if there were but five simple characters in such a world,’ 
we might denote them by A, B, C, D, E, and their negatives by a, b, 
c,d, e; and then, as there would be 2° or 32 different combinations of 
these characters, completely determinate in reference to each of them, 
that world would have just 32 objects in it, their characters being as in 
the following table : 
Tasxe I. 


ABCDE AbCDE aBCDE abCDE 
ABCDe AbCDe aBCDe abCDe 
ABCdE AbCdE aBCdE abCdE 
ABCde AbCde aBCde abCde 
ABcDE AbcDE aBcDE abcDE 
ABcDe AbcDe aBcDe abcDe 
ABcdE AbcdE aBcdE abedE 
ABcde Abcde aBcde abcde 


For example, if the five primary characters were hard, sweet, fra- 
grant, green, bright, there would be one object which reunited all 
these qualities, one which was hard, sweet, fragrant, and green, but not 


bright ; one which was hard, sweet, fragrant, and bright, but not 
green ; one which was hard, sweet, and fragrant, but neither green nor 
bright ; and so on through all the combinations. 

This is what a thoroughly chance-world would be like, and certainly 
nothing could be imagined more systematic. When a quantity of let- 
ters are poured out of a bag, the appearance of disorder is due to the 
circumstance that the phenomena are only partly fortuitous, The laws 
of space are supposed, in that case, to be rigidly preserved, and there 
is also a certain amount of regularity in the formation of the letters, 
The result is that some elements are orderly and some are disorderly. 
which is precisely what we observe in the actual world. Tillotson, in 
the passage of which a part has been quoted, goes on to ask, “ How 
long might 20,000 blind men, which should be sent out from the sev- 
eral remote parts of England, wander up and down before they would 
all meet upon Salisbury Plains, and fall into rank and file in the exact 
order of an army? And yet this is much more easy to be imagined 
than how the innumerable blind parts of matter should rendezvous 
themselves into a world.” This is very true, but in the actual world 
the blind men are, as far as we can see, not drawn up in any particular 
order at all. And, in short, while a certain amount of order exists 
in the world, it would seem that the world is not so orderly as it 

1 There being 5 simple characters, with their negatives, they could be compounded 
in various ways so as to make 241 characters in all, without counting the characters 
existence and non-existence, which make up 243 or 3°. — 
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might be, and, for instance, not so much so as a world of pure chance 
would be. 

But we can never get to the bottom of this question until we take 
account of a highly-important logical principle’ which I now proceed to 
enounce. This principle is that any plurality or lot of objects what- 
ever have some character in common (no matter how insignificant) 
which is peculiar to them and not shared by anything else. The word 
‘character ” here is taken in such a sense as to include negative char- 
acters, such as incivility, inequality, etc., as well as their positives, 
civility, equality, etc. To prove the theorem, I will show what character 
any two things, A and B, have in common, not shared by anything 
else. The things, A and B, are each distinguished from all other 
things by the possession of certain characters which may be named A- 
ness and B-ness. Corresponding to these positive characters, are the 
negative characters un-A-ness, which is possessed by everything except 
A, and un-B-ness, which is possessed by everything except B. These 
two characters are united in everything except A and B; and this 
union of the characters un-A-ness and un-B-ness makes a compound 
character which may be termed A-B-lessness. This is not possessed 
by either A or B, but it is possessed by everything else. This charac- 
ter, like every other, has its corresponding negative un-A-B-lessness, 
and this last is the character possessed by both A and B, and by noth- 
ing else. It is obvious that what has thus been shown true of two 
things is, mutatis mutandis, true of any number of things. Q. E. D. 

In any world whatever, then, there must be a character peculiar to 
each possible group of objects. If, as a matter of nomenclature, char- 
acters peculiar to the same group be regarded as only different aspects 
of the same character, then we may say that there will be precisely one 
character for each possible group of objects. Thus, suppose a world to 
contain five things, a, 8, y, 6, e. Then it will have a separate character 
for each of the 31 groups (with non-existence making up 32 or 2°) shown 
in the following table : 

Taste II. 

af apy aByé afsyde 
ay afd aBye 
ad aBe ade 
ae ayd ayde 
By aye Byde 
B6 ade 

Be Byd 

yd Bye 

ye (de 

de yde 


This shows that a contradiction is involved in the very idea of a 
chance-world, for in a world of 32 things, instead of there being only 3° 


* This principle was, I believe, first stated by Mr. De Morgan. 
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or 243 characters, as we have seen that the notion of a chance-world 
requires, there would, in fact, be no less than 2”, or 4,294,967,296 
characters, which would not be all independent, but would have all pos- 
sible relations with one another. 

We further see that so long as we regard characters abstractly, 
without regard to their relative importance, etc., there is no possibility 
of a more or less degree of orderliness in the world, the whole system 
of relationship between the different characters being given by mere 
logic ; that is, being implied in those facts which are tacitly admitted 
as soon as we admit that there is any such thing as reasoning. 

In order to descend from this abstract point of view, it is requisite 
to consider the characters of things as relative to the perceptions and 
active powers of living beings. Instead, then, of attempting to im- 
agine a world in which there should be no uniformities, let us suppose 
one in which none of the uniformities should have reference to charac- 
ters interesting or important to us. In the first place, there would be 
nothing to puzzle us in such a world. The small number of qualities 
which would directly meet the senses would be the ones which would 
afford the key to everything which could possibly interest us, The 
whole universe would have such an air of system and perfect regular- 
ity that there would be nothing to ask. In the next place, no action 
of ours, and no event of Nature, would have important consequences in 
such a world. We should be perfectly free from all responsibility, and 
there would be nothing to do but to enjoy or suffer whatever happened 
to come along. Thus there would be nothing to stimulate or develop. 
either the mind or the will, and we consequently should neither act 
nor think. We should have no memory, because that depends on a law 
of our organization. Even if we had any senses, we should be situated 
toward such a world precisely as inanimate objects are toward the pres- 
ent one, provided we suppose that these objects have an absolutely 
transitory and instantaneous consciousness without memory—a suppo- 
sition which is a mere mode of speech, for that would be no conscious- 
ness at all. We may, therefore, say that a world of chance is simply 
our actual world viewed from the standpoint of an animal at the very 
vanishing-point of intelligence. The actual world is almost a chance- 
medley to the mind of a polyp. The interest which the uniformities of 
Nature have for an animal measures his place in the scale of intelli- 
gence. 

Thus, nothing can be made out from the orderliness of Nature in 
regard to the existence of a God, unless it be maintained that the 
existence of a finite mind proves the existence of an infinite one. 


Il. 


Tn the last of these papers we examined the nature of inductive or 
synthetic reasoning. We found it to be a process of sampling. A 
number of specimens of a class are taken, not by selection within that 
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class, but at random. These specimens will agree in a great number 
of respects. If, now, it were likely that a second lot would agree with 
the first in the majority of these respects, we might base on this con- 
sideration an inference in regard to any one of these characters. But 
such an inference would neither be of the nature of induction, nor 
would it (except in special cases) be valid, because the vast majority of 
points of agreement in the first sample drawn would generally be en- 
tirely accidental, as well as insignificant. To illustrate this, I take the 
ages at death of the first five poets given in Wheeler’s “ Biographical 
Dictionary.” They are: 

Aagard, 48. 

Abeille, 70. 

Abulola, 84. 

Abunowas, 48. 
Accords, 45. 


These five ages have the following characters in common : 
1. The difference of the two digits composing the number, divided 
by three, leaves a remainder of one, 

2. The first digit raised to the power indicated by the second, and 
divided by three, leaves a remainder of one. 

3. The sum of the prime factors of each age, including one, is divisi- 
ble by three. 

It is easy to see that the number of accidental agreements of this 
sort would be quite-endless. But suppose that, instead of considering 
a character because of its prevalence in the sample, we designate a 
character before taking the sample, selecting it for its importance, ob- 
viousness, or other point of interest. Then two considerable samples 
drawn at random are extremely likely to agree approximately in regard 
to the proportion of occurrences of a character so chosen. The infer- 
ence that a previously designated character has nearly the same fre- 
quency of occurrence in the whole of a class that it has in a sample 
drawn at random out of that class is induction. If the character be 
not previously designated, then a sample in which it is found to be 
prevalent can only serve to suggest that it may be prevalent in the 
whole class. We may consider this surmise as an inference if we please 
—an inference of possibility ; but a second sample must be drawn to test 
the question of whether the character actually is prevalent. Instead 
of designating beforehand a single character in reference to which we 
will examine a sample, we may designate two, and use the same sample 
to determine the relative frequencies of both. This will be making two 
inductive inferences at once ; and, of course, we are less certain that 
both will yield correct conclusions than we should be that either sep- 
arately would do so. What is true of two characters is true of any 
limited number. Now, the number of characters which have any consid- 


erable interest for us in reference to any class of objects is more moderate 
VOL. x111.—l4 
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than might be supposed, As we shall be sure to examine any sample 
with reference to these characters, they may be regarded not exactly as 
predesignated, but as predetermined (which amounts to the same thing) ; 
and we may infer that the sample represents the class in all these re- 
spects if we please, remembering only that this is not so secure an 
inference as if the particular quality to be looked for had been fixed 
upon beforehand. 

The demonstration of this theory of induction rests upon principles 
and follows methods which are accepted by all those who display in 
other matters the particular knowledge and force of mind which qualify 
them to judge of this. The theory itself, however, quite unaccount- 
ably seems never to have occurred to any of the writers who have un- 
dertaken to explain synthetic reasoning. The most widely-spread opin- 
ion in the matter is one which was much promoted by Mr. John Stuart 
Mill—namely, that induction depends for its validity upon the uni- 
formity of Nature—that is, on the principle that what happens once 
will, under a sufficient degree of similarity of circumstances, happen 
again as often as the same circumstances recur. The application is 
this: The fact that different things belong to the same class constitutes 
the similarity of circumstances, and the induction is good, provided this 
similarity is “ sufficient.” What happens once is, that a number of 
these things are found to have a certain character; what may be ex- 
pected, then, to happen again as often as the circumstances recur con- 
sists in this, that all things belonging to the same class should have the 
same character. ; 

This analysis of induction has, I venture to think, various imperfec- 
tions, to some of which it may be useful to call attention. In the first 
place, when I put my hand in a bag and draw out a hardful of beans, 
and, finding three-quarters of them black, infer that about three-quar- 
ters of all in the bag are black, my inference is obviously of the same 
kind as if I had found any larger proportion, or the whole, of the sam- 
ple black, and had assumed that it represented in that respect the rest 
of the contents of the bag. But the analysis in question hardly seems 
adapted to the explanation of this proportionate induction, where the 
conclusion, instead of being that a certain event uniformly happens un- 
der certain circumstances, is precisely that it does not uniformly occur, 
but only happens in a certain proportion of cases, It is true that the 
whole sample may be regarded as a single object, and the inference 
may be brought under the formula proposed by considering the conclu- 
sion to be that any similar sample will show a similar proportion among 
its constituents, But this is to treat the induction as if it rested on a 
single instance, which gives a very false idea of its probability. 

In the second place, if the uniformity of Nature were the sole war- 
rant of induction, we should have no right to draw one in regard to a 
character whose constancy we knew nothing about. Accordingly, Mr. 
Mill says that, though none but white swans were known to Europeans . 
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for thousands of years, yet the inference that all swans were white was 
“not a good induction,” because it was not known that color was a 
usual generic character (it, in fact, not being so by any means). But 
it is mathematically demonstrable that an inductive inference may have 
as high a degree of probability as you please independent of any ante- 
cedent knowledge of the constancy of the character inferred. Before 
it was known that color is not usually a character of genera, there was 
certainly a considerable probability that all swans were white. But 
the further study of the genera of animals led to the induction of their 
non-uniformity in regard to color, A deductive application of this gen- 
eral proposition would have gone far to overcome the probability of the 
universal whiteness of swans before the black species was discovered. 
When we do know anything in regard to the general constancy or in- 
constancy of a character, the application of that general knowledge to 
the particular class to which any induction relates, though it serves to 
increase or diminish the force of the induction, is, like every application 
of general knowledge to particular cases, deductive in its nature and 
not inductive. 

In the third place, to say that inductions are true because similar 
events happen in similar circumstances—or, what is the same thing, 
because objects similar in some respects are likely to be similar in oth- 
ers—is to overlook those conditions which really are essential to the 
validity of inductions. When we take all the characters into account, 
any pair of objects resemble one another in just as many particulars as 
any other pair. If we limit ourselves to such characters as have for us 
any importance, interest, or obviousness, then a synthetic conclusion 
may be drawn, but only on condition that the specimens by which we 
judge have been taken at random from the class in regard to which we 
are to form a judgment, and not selected as belonging to any sub-class. 
The induction only has its full force when the character concerned has 
been designated before examining the sample. These are the essentials 
of induction, and they are not recognized in attributing the validity of 
induction to the uniformity of Nature. The explanation of induction 
by the doctrine of probabilities, given in the last of these papers, is not 
a mere metaphysical formula, but is one from which all the rules of 
synthetic reasoning can be deduced systematically and with mathemati- 
cal cogency. But the account of the matter by a principle of Nature, 
even if it were in other respects satisfactory, presents the fatal disad- 
vantage of leaving us quite as much afloat as before in regard to the 
proper method of induction. It does not surprise me, therefore, that 
those who adopt this theory have given erroneous rules for the conduct 
of reasoning, nor that the greater number of examples put forward by 
Mr. Mill in his first edition, as models of what inductions should be, 
proved in the light of further scientific progress so particularly unfor- 
tunate that they had to be replaced by others in later editions. One 
would have supposed that Mr. Mill might have based an induction on 
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this circumstance, especially as it is his avowed principle that, if the 
conclusion of an induction turns out false, it cannot have been a good 
induction. Nevertheless, neither he nor any of his scholars seem to have 
been led to suspect, in the least, the perfect solidity of the framework 
which he devised for securely supporting the mind in its passage from 
the known to the unknown, although at its first trial it did not answer 
quite so well as had been expected. 


IV. 


When we have drawn any statistical induction—such, for instance, 
as that one-half of all births are of male children—it is always possible 
to discover, by investigation sufficiently prolonged, a class of which the 
same predicate may be affirmed universally; to find out, for instance, 
what sort of births are of male children. The truth of this principle 
follows immediately from the theorem that there is a character peculiar 
to every possible group of objects. The form in which the principle is 
usually stated is, that every event must have a cause. 

But, though there exists a cause for every event, and that of a kind 
which is capable of being discovered, yet if there be nothing to guide 
us to the discovery; if we have to hunt among all the events in the 
world without any scent; if, for instance, the sex of a child might 
equally be supposed to depend on the configuration of the planets, on 
what was going on at the antipodes, or on anything else—then the dis- 
covery would have no chance of ever getting made. ~ 

That we ever do discover the precise causes of things, that any in- 
duction whatever is absolutely without exception, is what we have no 
right to assume. On the contrary, it is an easy corollary, from the theo- 
rem just referred to, that every empirical rule has an exception. But 
there are certain of our inductions which present an approach to uni- 
versality so extraordinary that, even if we are to suppose that they are 
not strictly universal truths, we cannot possibly think that they have 
been reached merely by accident. The most remarkable laws of this 
kind are those of time and space. With reference to space, Bishop 
Berkeley first showed, in a very conclusive manner, that it was not a 
thing seen, but a thing inferred. Berkeley chiefly insists on the im- 
possibility of directly seeing the third dimension of space, since the 
retina of the eye is a surface. But, in point of fact, the retina is not 
even a surface ; it is a conglomeration of nerve-needles directed toward 
the light and having only their extreme points sensitive, these points ly- 
ing at considerable distances from one another compared with their areas. 
Now, of these points, certainly the excitation of no one singly can pro- 
duce the perception of a surface, and consequently not the aggregate 
of all the sensations can amount to this. But certain relations subsist 
between the excitations of different nerve-points, and these constitute 
the premises upon which the hypothesis of space is founded, and from 
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which it is inferred. That space is not immediately perceived is now 
universally admitted; and a mediate cognition is what is called an 
inference, and is subject to the criticism of logic. But what are we to 
say to the fact of every chicken as soon as it is hatched solving a prob- 
lem whose data are of a complexity sufficient to try the greatest 
mathematical powers? It would be insane to deny that the tendency to 
light upon the conception of space is inborn in the mind of the chicken 
and of every animal. The same thing is equally true of time. That time 
is not directly perceived is evident, since no lapse of time is present, and 
we only perceive what is present. That, not having the idea of time, 
we should ever be able to perceive the flow in our sensations without 
some particular aptitude for it, will probably also be admitted. The 
idea of force—at least, in its rudiments—is another conception so early 
arrived at, and found in animals so low in the scale of intelligence, that 
it must be supposed innate. But the innateness of an idea admits of 
degree, for it consists in the tendency of that idea to present itself 
to the mind. Some ideas, like that of space, do so present themselves 
irresistibly at the very dawn of intelligence, and take possession of the 
mind on small provocation, while of other conceptions we are prepos- 
sessed, indeed, but not so strongly, down a scale which is greatly ex- 
tended. The tendency to personify every thing, and to attribute human 
characters to it, may be said to be innate ; but it is a tendency which is 
very soon overeome by civilized man in regard to the greater part of 
the objects about him. Take such a conception as that of gravitation 
varying inversely-as the square of the distance. It is a very simple law. 
But to say that it is simple is merely to say that it is one which the 
mind is particularly adapted to apprebend with facility. Suppose the 
idea of a quantity multiplied into another had been no more easy to the 
mind than that of a quantity raised to the power indicated by itself— 
should we ever have discovered the law of the solar system? 

It seems incontestable, therefore, that the mind of man is strongly 
adapted to the comprehension of the world ; at least, so far as this goes, 
that certain conceptions, highly important for such a comprehension, 
naturally arise in his mind ; and, without such a tendency, the mind 
could never have had any development at all. 

How are we to explain this adaptation? The great utility and in- 
dispensableness of the conceptions of time, space, and force, even to the 
lowest intelligence, are such as to suggest that they are the results of 
natural selection. Without something like geometrical, kinetical, and 
mechanical conceptions, no animal could seize his food or do anything 
which might be necessary for the preservation of the species. He 
might, it is true, be provided with an instinct which would generally 
have the same effect ; that is to say, he might have conceptions differ- 
ent from those of time, space, and force, but which coincided with them 
in regard to the ordinary cases of the animal’s experience. But, as that 
animal would have an immense advantage in the struggle for life whose 
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mechanical conceptions did not break down in a novel situation (such 
as development must bring about), there would be a constant selection 
in favor of more and more correct ideas of these matters. Thus would 
be attained the knowledge of that fundamental law upon which all sci- 
ence rolls; namely, that forces depend upon relations of time, space, and 
mass. When this idea was once sufficiently clear, it would require no 
more than a comprehensible degree of genius to discover the exact na- 
ture of these relations. Such an hypothesis naturally suggests itself, 
but it must be admitted that it does not seem sufficient to account for 
the extraordinary accuracy with which these conceptions apply to the 
phenomena of Nature, and it is probable that there is some secret here 
which remains to be discovered. 


¥e 


Some important questions of logic depend upon whether we are to 
consider the material universe as of limited extent and finite age, or 
quite boundless in space and in time. In the former case, it is conceiv- 
able that a general plan or design embracing the whole universe should 
be discovered, and it would be proper to be on the alert for some traces 
of such a unity. In the latter case, since the proportion of the world 
of which we can have any experience is less than the smallest assign- 
able fraction, it follows that we never could discover any pattern in the 
universe except a repeating one; any design embracing the whole would 
be beyond our powers to discern, and beyond the united powers of all 
intellects during all time. Now, what is absolutely incapable of being 
known is, as we have seen in a former paper, not real at all. An ab- 
solutely incognizable existence is a nonsensical phrase. If, therefore, 
the. universe is infinite, the attempt to find in it any design embracing 
it as a whole is futile, and involves a false way of looking at the sub- 
ject. If the universe never had any beginning, and if in space world 
stretches beyond world without limit, there is no whole of material 
things, and consequently no general character to the universe, and no 
need or possibility of any governor for it. But if there was a time be- 
fore which absolutely no matter existed, if there are certain absolute 
bounds to the region of things outside of which there is a mere void, 
then we naturally seek for an explanation of it, and, since we cannot 
look for it among material things, the hypothesis of a great disembodied 
animal, the creator and governor of the world, is natural enough. 

The actual state of the evidence as to the limitation of the universe 
is as follows: As to time, we find on our earth a constant progress of de- 
velopment since the planet was a red-hot ball; the solar system seems 
to have resulted from the condensation of a nebula, and the process 
appears to be still going on. We sometimes see stars (presumably with 
systems of worlds) destroyed and apparently resolved back into the 
nebulous condition, but we have no evidence of any existence of the 
world previous to the nebulous stage from which it seems to have been 
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evolved. All this rather favors the idea of a beginning than otherwise. 
As for limits in space, we cannot be sure that we see anything outside 
of the system of the milky-way. Minds of theological predilections 
have therefore no need of distorting the facts to reconcile them with 
their views. 

But the only scientific presumption is, that the unknown parts of 
space and time are like the known parts, occupied; that, as we see 
cycles of life and death in all development which we can trace out to 
the end, the same holds good in regard to solar systems ; that as enor- 
mous distances lie between the different planets of our solar system, 
relatively to their diameters, and as still more enormous distances lie 
between our system relatively to its diameter and other systems, so it 
may be supposed that other galactic clusters exist so remote from ours 
as not to be recognized as such with certainty. I do not say that these 
are strong inductions; I only say that they are the presumptions which, 
in our ignorance of the facts, should be preferred to hypotheses which 
involve conceptions of things and occurrences totally different in their 
character from any of which we have had any experience, such as 
disembodied spirits, the creation of matter, infringements of the laws 
of mechanics, etc. 

The universe ought to be presumed too vast to have any char- 
acter. When it is claimed that the arrangements of Nature are benev- 
olent, or just, or wise, or of any other peculiar kind, we ought to be 
prejudiced against such opinions, as being the offspring of an ill-founded 
notion of the finitude of the world. And examination has hitherto 
shown that such beneficences, justice, etc., are of a most limited kind— 
limited in degree and limited in range. 

In like manner, if any one claims to have discovered a plan in the 
structure of organized beings, or a scheme in their classification, or 
a regular arrangement among natural objects, or a system of propor- 
tionality in the human form, or an order of development, or a corre- 
spondence between conjunctions of the planets and human events, or a 
significance in numbers, or a key to dreams, the first thing we have to 
ask is whether such relations are susceptible of explanation on mechani- 
cal principles, and if not they should be looked upon with disfavor as 
having already a strong presumption against them; and examination 
has generally exploded all such theories. 

There are minds to whom every prejudice, every presumption, seems 
unfair. It is easy to say what minds these are. They are those who 
never have known what it is to draw a well-grounded induction, and 
who imagine that other people’s knowledge is as nebulous as their 
own. That all science rolls upon presumption (not of a formal but of 
a real kind) is no argument with them, because they cannot imagine 
that there is anything solid in human knowledge. These are the people 
who waste their time and money upon perpetual motions and other 
such rubbish. 
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But there are better minds who take up mystical theories (by which 
I mean all those which have no possibility of being mechanically ex- 
plained). These are persons who are strongly prejudiced in favor of 
such theories. We all have natural tendencies to believe in such 
things; our education often strengthens this tendency; and the result 
is, that to many minds nothing seems so antecedently probable as a 
theory of this kind. Such persons find evidence enough in favor of 
their views, and in the absence of any recognized logic of induction 
they cannot be driven from their belief. 

But to the mind of a physicist there ought to be a strong presump- 
tion against every mystical theory ; and therefore it seems to me that 
those scientific men who have sought to make out that science was not 
hostile to theology have not been so clear-sighted as their opponents. 

It would be extravagant to say that science can at present disprove 
religion; but it does seem to me that the spirit of science is hostile to 
any religion except such a one as that of M. Vacherot. Our appointed 
teachers inform us that Buddhism is a miserable and atheistical faith, 
shorn of the most glorious and needful attributes of a religion; that its 
priests can be of no use to agriculture by praying for rain, nor to war 
by commanding the sun to stand still. We also hear the remonstrances 
of those who warn us that to shake the general belief in the living God 
would be to shake the general morals, public and private. This, too, 
must be admitted; such a revolution of thought could no more be 
accomplished without waste and desolation than a plantation of trees 
could be transferred to new ground, however wholesome in itself, with- 
out all of them languishing for a time, and many of them dying. Nor 
is it, by-the-way, a thing to be presumed that a man would have taken 
part in a movement having a possible atheistical issue without having 
taken serious and adequate counsel in regard to that responsibility. 
But, let the consequences of such a belief be as dire as they may, one 
thing is certain: that the state of the facts, whatever it may be, will 
surely get found out, and no human prudence can long arrest the 
triumphal car of truth—no, not if the discovery were such as to drive 
every individual of our race to suicide ! 

But it would be folly to suppose that any metaphysical theory in 
regard to the mode of being of the perfect is to destroy that aspira- 
tion toward the perfect which constitutes the essence of religion. It 
is true that, if the priests of any particular form of religion succeed 
in making it generally believed that religion cannot exist without the 
acceptance of certain formulas, or if they succeed in so interweaving 
certain dogmas with the popular religion that the people can see no 
essential analogy between a religion which accepts these points of 
faith and one which rejects them, the result may very well be to ren- 
der those who cannot believe these things irreligious. Nor can we 
ever hope that any body of priests should consider themselves more 
teachers of religion in general than of the particular system of theology 
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advocated by their own party. But no man need be excluded from 
participation in the common feelings, nor from so much of the public 
expression of them as is open to all the laity, by the unphilosophical 
narrowness of those who guard the mysteries of worship. Am I to be 
prevented from joining in that common joy at the revelation of en- 
lightened principles of religion, which we celebrate at Easter and 
Christmas, because I think that certain scientific, logical, and meta- 
physical ideas which have been mixed up with these principles are un- 
tenable? No; to doso would be to estimate those errors as of more 
consequence than the truth—an opinion which few would admit. Peo- 
ple who do not believe what are really the fundamental principles of 
Christianity are rare to find, and all but these few ought to feel at 
home in the churches. 


ON BRAIN-FORCING. 
By T. CLIFFORD ALLBUTT, M. A., M. D. 


HEN the editors of Brain sought my aid in the construction of 

this first number, I felt the honor they did me was not to be light- 
ly refused; but, on the other hand, painfully aware that of late years 
my life had lain too much in the world to have led me to those results 
which are won by the patient labor of the student. From direct ex- 
amination into the finer shapes of brain and nerve of late years, I have 
become too much estranged ; but I trust that observations in the field 
of practice may compensate, in some measure, the want of closer and 
more accurate research. On one subject I have long been fain to 
speak, for it is one in which I am exercised almost daily ; moreover, I 
venture to hope it is not foreign to the purposes of this magazine. 
Almost daily I am in contention with parents and guardians, school- 
masters and .schoolmistresses, clergymen and professors, youths and 
maidens, boys and girls, concerning the right way of building up the 
young brain, of ripening the adult brain, and of preserving the brain 
in age. Grievously ill do we take in hand to deal with this delicate 
member, and well is it that innate development overruns our schemes 
and brings the variety of natural good out of the monotony of human 
folly. It is dimly felt by society that the reign of bone and muscle is 
over, and that the reign of brain and nerve is taking its place. Even 
the Gibeonites now have the hydraulic ram and the steam felling- 
machine ; the spectacled general of forces fights in his tent by click of 
battery and wire, and his lieutenant hoists an iron-clad by the touch of 
two buttons upon his waistcoat ; the patient earth forgets the tread of 
horse and ox, and is ploughed by steam ; and ere long, no doubt, our 
ministers will wind sermons out of barrel-organs, and our morning egg 
‘will be broken for us by a wafer of dynamite. Hence it comes that all 
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classes are for “education!” The village grocer’s son goes to 4 
“ theological college,” and sits up by night over his “ Evidences” with 
green tea in his blood, and a wet cloth about his brows. The gar- 
dener’s daughter pulls roses no more, and has become a pupil-teacher ; 
she is chlorotic at sixteen, and broken-spirited at twenty. The country 
parson’s son goes to a civil service or a navy “coach,” is plucked in his 
teens, and is left to begin life again with an exhausted brain and an 
incurable megrim; nay, even the sons of peers are putting on the ar- 
mor of light, and are deserting the field for the counting-house. To 
meet this demand, colleges of all kinds and degrees spring up—middle- 
class seminaries, theological colleges, colleges of science, university 
boards—even the old universities themselves are stirring from their 
scholarly ease, are sending out missionaries in partibus, and are cram- 
ming the youth of twenty counties in the art of making most show 
with least learning. All this, in a way, no doubt, must be and should 
be ; but so sudden a volte-face cannot be made without a wrench, and 
it is my desire now to see where the strain will tell, and how to perform 
our social evolution with the least injury to persons. 

Like the alderman of New York, who found it impossible to pro- 
pose the paving of a street without allusion to the first lines of the 
Constitution of the United States, so I must venture to preface my 
essay by some reference to mental function as we find it. We may 
see the more clearly how to direct and combine our means of culture 
when we recognize its purposes. Mental philesophy is a subject in 
which I am little versed, but I must try in some familiar fashion to 
classify the aspects of nervous activity as they appear to ordinary ob- 
servers. Without misleading error, and with much convenience, I may 
regard these activities from the following five points of view, namely, 
their Quality, their Quantity, their Tension, their Variety, and their 
Control. 

By the higher quality of the brain, or of a part of it, I mean that 
structure of gell and fibre which corresponds more widely or more inti- 
mately with outer conditions, so that by virtue of such relation the in- 
dividual more readily apprehends things and conceives them. This is 
genius in the stricter sense. By quantity I mean the volume of nerve- 
force given off by the brain or its parts, without regard to quality of 
work done. By tension I mean the power in the nerve-action to over- 
come inner or outer resistance—“ nervous energy,” as it is colloquially 
called. By variety I mean the congregation of different centres, and 
the weaving of mediate strands which give the possessor, not higher 
or wider, but a greater number of relations with outer things. In com- 
mon life this is usually called versatility. By control I mean that sub- 
ordination of one centre to another, whether inherited or acquired, 
which if of the lower to the higher results in obedience to the more 
permanent order of the universe. Thus a man may have a lofty, an 
abundant, an intense, a versatile, and a well-ruled nervous system, or 
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he may have any measure of each of these states in various propor- 
tions. 

Goethe, whose life and character are so well known to us, seems to 
have possessed all these faculties in marvelous combination. His in- 
sight or brain quality was vast and penetrating ; his stores of nervous 
energy were inexhaustible, burning with steadfast heat or flaming in 
passion ; his faculties were infinite in variety, and they were under a 
control rarely in the world’s history known to have harmonized endow- 
ments so manifold and so potent. To take in like manner a few more 
names by way of illustration, we may consider Lord Byron as one in 
whom quality and tension of nervous force were more remarkable than 
quantity, though this in him was not inconsiderable, and in whom 
variety was less manifest and control defective. Schiller, again, had 
high quality, tension, and control, but was defective in endurance and 
in variety. In Keats we recognize quality, tension, and variety, ih high 
degrees; control in less measure, and quantity in defect. His brain, 
inconstant in current, was worn out ere it was built up. Macaulay 
was, if the word be permitted to me, a remarkable “all-round ” man, 
and presented an equable development of quality, quantity, tension, 
variety, and control, though of course he is not to be compared to the 
former examples in quality. Brougham had still less quality, but 
quantity in overflow and at high tension. Sir James Simpson, again, 
always seemed to me a good instance of a man lacking the higher 
complexities of brain, but abounding in mental force at high tension. 
In him also variety was striking, more striking than control. One of 
the most vivid instances of nervous energy at high tension to be found 
in modern history is perhaps Admiral Korniloff, as described by Mr. 
Kinglake, in the fourth volume of the cabinet edition of his “ History 
of the Crimean War” (page 108). He says of Korniloff: 


“Tt can hardly be shown that this chief was gifted with original genius, still 
less with piercing intellect; nor was Korniloff to be called precisely an enthu- 
siast. Our knowledge of Korniloff must rest upon a perception of what people 
-did when they felt the impulsion he gave. At a time when there seemed to be 
room but for despair and confusion, he took that ascendant which enabled him 
to bring the whole people in this place—inhabitants, soldiers, sailors—to his 
own heroic resolve. Ina garrison town of an empire which had carried the 
mania of military organization to the most preposterous lengths, all those strait- 
ened notions of rank and seniority, and, in short, the whole network of the 
formalisms which might have been expected to hinder his command, flew away 
like chaff at the winnowing. By the fire of his spirit there was roused so great 
an energy on the part of thousands of men as has hardly been known in these 
times; and he so put his people in heart, that not only the depression created 
by dofeat, but the sense of being abandoned and left for sacrifice by the evading 
army, was succeeded by a quick growth of warlike pride, by a wholesome ardor 
for the fight, by an orderly, joyous activity.” 


We may compare with this the description by the same fine hand 
of General Todleben, in whom quality and quantity of brain, variety of 
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resource and of smiling self-control, were all made efficient by high ten- 
sion. Mr. Kinglake says: 


“ Although Todleben seemed to be one to whom the very labors of fighting 
and of exterminating the weaker breeds of men must be an easy and delightful 
exertion of natural strength, he had joyous, kind-looking eyes, almost ready to 
melt with good-humor, and a bearing and speech so frank and genial, strangers 
were instantly inclined to like, and very soon after to trust in him. From his 
looks and demeanor, it could not at all be inferred that he was a man who had 
devoted his mind to a science; nor imagined that his power of doing the right 
thing at the right time had been warped at all by long study of the engineering 
art. . . . Few men of great intellect have attained so closely what Englishmen 
mean by practical.” 


How great quality and quantity of brain may fall short of achieve- 
ment, for lack of high tension rather than of control, must be sought in 
the story of “ Hamlet ” and like inventions; for, although the unhappy 
General Trochu is not yet quite forgotten, none such leave an enduring 
name. How many of us know that quiet friend unnoted of the many, 
unfelt by the world; whose powers of assimilating knowledge are great, 
whose intellect is capacious, and whose accomplishments are manifold, 
but whose nerve-currents are of low or inconstant tension! He finishes 
no work, he fathoms no research, and he dies leaving but the memory of 
great powers wasted. Other curious instances of low tension are seen 
in those unhappy mortals who conceive so truly, and have mental 
force in such quantity, that they spend their lives in bestowing volumes 
of good advice upon their fellows, but who never rouse themselves to 
their own work or duty. 

How, lastly, the greatest quality and capacity of mind, varied at- 
tainments, and spiritual fire, may be spent as a sky-rocket is spent for 
lack of control and direction, has been the theme of moralists of all 
centuries, from the death of Abel to our own time. Of all endowments 
control is the most precious, and its nurture our most bounden duty. 
For a happy and useful life, perhaps control is more needful than qual- 
ity, volume, variety or even tension of brain. But, were not men born 
to us whose high qualities of brain enable them to see more deeply into 

, the secrets of Nature, our progress would cease ; did quantity of brain- 
| force cease from a people, that people would lack endurance; were 
'tension feeble, the lions would roar on in the paths of our enterprise ; 
were self-control wanting, that which were won would hardly be won 
ere it was lost. Of all gifts, then, to be cherished and nurtured, perhaps 
we should place first control, as by it effort is husbanded ; perhaps of 
equal or scarcely of the second place comes tension; quality of brain 
cannot be had for the asking, and lack of quantity in individuals may 
be compensated by numbers. Variety, however charming, however 
grateful, is the least precious of these conditions of brain, and is the 
last which calls for nurture. How, then, are we so to wield our instru- 
ments of education as to promote the increase of control, tension, and 
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quantity, without stifling quality and variety, and how are we to use 
these virtues in the riper man without disabling him ? 

Quality, as I have said, cannot be had for the asking; it is fitful in 
its growth, and often born out of due time. It should be favored by 
the continuous inheritance of culture, but the mode of its epiphany lies 
in the same darkness with that developmental nisus which lies behind 
the advance of life upon the globe. Inherited, as it doubtless must be, 
yet its arising cannot be foreseen in the span of human generation. In 
the past it has more often burst forth from obscurity as the Greek and 
Arab from the Orient, the Roman from the Latin, the Pisan, the Geno- 
ese, the Venetian from Byzantium, the Tudor English from the Eng- 
land of Lancaster and Plantagenet. Men of high quality do not seem, 
even generally, to have sprung, like Pallas, from the brain of their 
fathers, but conceived in the dark womb of time to have lighted upon 
the world in companies. How then education, by taking thought unto 
itself, is to breed or make men of great initiative is a hard question. 
It seems clear, however, that it is not to be done simply by the wed- 
ding of brain to brain, but that for its generation may be needed some 
barbarous and even gross admixture, some strange coition between the 
sons of God and the daughters of men. But that which they who 
govern education can do is, to give to genius and to character a free 
way for expansion and action. We cannot make such a man as Ed- 
wards the naturalist of Banff, and the more sad is it that such men 
when born to us are too often maimed or driven by circumstance, and 
their gifts despoiled. That many mute, inglorious Miltons are buried 
in our churchyards, I venture to doubt; the fire of a Burns is not easily 
hidden under a bushel, but some smaller lights may thus be quenched, 
and the best of such men, like Burns himself, may be thwarted or broken 
in heart. Some may aver, and not without seeming of truth, that trial 
is to genius as the furnace to noble metal. But, surely, this world will 
always offer to its children a front stern enough for their chastisement, 
and a law hard enough for their contrition—there needs not the imposi- 
tion of fetters of ours, nor the devices of our caprice or austerity. One 
born before his time, in the inertia of his own generation, will find 
resistance enough to try his steel. Moreover, as I have said, great 
quality of brain may not be associated to high tension, and a moderate 
resistance may be fatal to achievement. A man may not be a Luther, 
a Cromwell, or a Knox, but he may be a Melanchthon, a Cranmer, or a 
Wishart, and in favoring days may do the work which was done by the 
former in virtue of high tension as well as of genius. 

It is too certain, on the other hand, that by stress of circumstance, 
zeal may be turned into fierceness, reason into tyranny, and strength 
into brutality ; it is well, therefore, we should see that in our scheme 
of education we are mindful of two things: 1. That we secure per- 
fect freedom for the individual and toleration for all opinions, and this 
must be done partly by the repeal of all legal privilege and partly 
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by the gradual enlightenment of societies: 2. That in our scheme of 
education we give the means of it to all, and full play to individual 
gifts—not promoting a dull uniformity, nor pinching back the buds of 
mental growth ; nor, on the other hand, forgetting that as great men 
often appear in unpromising times, so great gifts in the individual are 
often long in showing themselves. The early dunce often ripens into 
the later genius. I find this late unfolding of greater gifts, though by 
no means universal or perhaps even general, yet is so common that as 
a teacher I have schooled myself into much sympathy with dunces, An 
observant master may detect the pushing germs beneath the immobile 
surface of his pupil’s mind, but such masters are rare, and perhaps 
nothing is lost by leaving their quickening to kindly time. Our duty 
is, meanwhile, not to harass or exhaust the brain prematurely by anxious 
culture, by stimulant or by systematic forcing. Few men can look back 
upon their early companionship without seeing, with a feeling akin to 
surprise, how the race has not always been to the swift, nor the battle 
to those who were strong: 


*“* Another race hath been, and other palms are won.” 


Quality of brain, then, cannot be made nor forced ; ccnsisting, more- 
over, as it probably does, in added ganglionic and commissural struct- 
ure, it, like all more complex growth, will be late in the bud and later 
in the bloom. And in pointing this out it must be remembered that 
we are speaking not only of the rarer forms of genius, but also of char- 
acter—of that which gives to each person his individual color and value. 
Quality of brain may, however, be lost if it is not invigorated and im- 
pelled by a strong breeze of nervous energy ; nay, as in the case of the 
late Sir James Simpson, dauntless and inexhaustible nerve-quantity may 
so elevate the spirit and so strengthen the hand as to clothe the indi- 
vidual with a power beside that of genius itself, and urge him to work 
which will win the undying gratitude of men. Now, happily quantity, 
unlike quality, of brain-force is much under the power of education. 
Quantity may be conceived as lying partly in the bulk of the nerve- 
cells themselves, and partly in the volume of their vessels ; partly also 
in the virtue of the blood itself. It cannot be forgotten that the health 
of the brain and nervous system, upon which the abundance of its fruit 
depends, is closely related to the tone and activity of the rest of the 
corporeal frame. The volume of force issuing from the brain is largely 
dependent, for example, upon the power of the stomach and allied vis- 
cera, upon the power of rapidly digesting and assimilating an abun- 
dance of food, and of breaking up and excreting spent material. A dys- 
peptic may well have nerve-force of high quality and of high tension ; 
but I never met with a dyspeptic whose nerve-force welled continuously 
forth. Like Brougham and Cavour, men of great power of continu- 
ous work have usually been large as well as sound eaters. A “ hard- 
headed” man is also a hard-bodied man, and the national history of 
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Europe is a long display of the successive triumphs of the men of cold- 
er over the men of warmer regions; of the hardy, lusty, and hungry 
races over the softer, more indolent, and more abstemious, Northern 
drunkenness is a survival of northern feasting and northern prowess; 
and the hearty Bishop of Peterborough touched a deep truth when he 
said he had liefer Englishmen to be drunkards than slaves. It is quan- 
tity, then, rather than other conditions of nerve-power, which is favored 
by “ physical education,” quantity without which quality may flag ; but 
quality is also indirectly increased, for quality is born, doubtless, out of 
the fountains of quantity. 

If it be true that the sons of genius are often fools, the explanation 
may be that the parent has spent his great fortune of intellect and pas- 
sion, and transmitted to his offspring a sapless and atonic brain. It 
may be true, also, that as from the lesser robustness of women the 
streams of vitality in them are more slender and less perennial, so the 
buddings of higher genius in them are fewer and less fertile. The weav- 
ing of the higher thought and emotion is found in our experience, even 
of individuals, to be especially exhausting, and apt, therefore, to alter- 
nate in its function with hours of indolence, and even of depression, 
The greatest master cannot be unconscious of these tides in his creative 
work; and the lesser, seeking relief and distraction between whiles, 
drifts into the “ Bohemian.” To secure, then, quantity of nerve-force 
directly, and quality indirectly, the encouragement of bodily vigor and 
sturdy gain is fundamentally necessary. Without wealth of bone and 
blood, volume of nerve-force will dwindle, and the rarest quality may 
fail of proof, or lose its splendor. Before women can hope to do hard 
and high work, sense must expel sensibility, and school-giris must cease 
to walk out in a row, to veil their faces, to wear stays, and to eat deli- 
cately.’ Nay, if a certain ruggedness be not foreign to mental strength 
and growth, it may be that women, as a class, if they will excel in origi- 
nality and endurance, must cease, as a class, to seek after the charms 
of daintiness and sentiment. 

I am not, therefore, of those who think that the love of athletics is 
as yet in excess. Here and there men may expend in the hunting-field 
or on the river that which should have been given to their tripos, to 
their profession, or to their country; yet this at worst is but an indi- 
vidual loss, far outweighed by the impulse given to the hardy, hungry 
vitality by which the nation thrives, and its general volume of nervous 
force is augmented. Again, it is an old truth that in youth production 
and growth or development are in a measure opponent. The gardener, 
the stock-breeder, the trainer, all know this and act upon the rule, The 
spontaneous and equable play of all sides of life favors growth and 




































1 In the Girls’ High-School at Leeds, a well-managed school in many respects, the 
girls are at work from breakfast to dinner and after dinner, with no interval for diges- 
tion, till four—for much of the year, that is, during all the daytime. Their cheeks know 
not wind nor sunshine. 
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tone; but to enter the colt for the race, to bloom and seed the young 
plant, or to put the young male to the stud, is to stint their growth and 
to exhaust their vigor. Precocity is gained at the cost of feeble ma- 
turity and early decay. And yet, can the young brain grow, cell add 
itself to cell, and fibre knit itself to fibre, without work and play? Can 
the slack sinew be braced, or the muscle which is idle be increased? 
To this I would reply that the activity which feeds the waxing strand 
and ganglion is rather receptive than productive.’ It is easy to forget 
how the child and the youth drink in knowledge and virtue impercepti- 
bly as the green leaves spread themselves and feed upon the air. By 
an equable tide flowing in from every side—by the channels of the 
senses, by the universal surface of the skin—the inner chambers of the 
nervous system are expanded, and stored with riches for future profu- 
sion. The mischief done daily by calling upon the unripe brain for 
productive work, for original composition,’ for competitive examina- 
tions, for teaching, and even for preaching, is calamitous, and the evil 
is increasing. The impatient examinations of young children are as 
injurious and as foolish as the searching of the roots of the pushing 
plant. Cram, again, is that which secures the immediate production of 
brain-results rather than the growth of the brain itself; and it must be 
thrusting itself upon the vision of all but the moon-struck, that young 
men who are prize-winners at the ages even of eighteen or twenty years 
have too often spent their brains before the natural yielding-time. Too 
often the star of their year is quenched ere their course be well begun, and 
if their life be not henceforth a failure it may fall far short of its early 
promise ; and the brain which might have been year by year more flexi- 
ble, more potent, and more enterprising, is warped, stiffened, and staled. 
Such young men are now sent into the world in numbers, with minds 
orderly, trim, and garnished, but without é/an, and without initiative— 
admirable clerks and formalists—but as men of action spoiled forever. 
Pupil-teachers, again, present a curious subject for observation, and 
asad one. Called upon as children to teach children, their brains turn 
backward, or stop at the stage they have attained, and the living stream 
of thought is congealed into a dead dogmatism. Their minds, no lon- 
ger open to the dew of knowledge from above, are bent to the work of 
churning vapid juices for yet callower nurslings. Nor is this all: the 
striving and jaded brain sucks the kindly sap from the rest of the body, 
and the weaker sex more especially tend in their years of puberty to 
become pallid and enfeebled, or to break down altogether between the 
rival claims of mind and body. Other cases, of which my note-books 
are full, are those in which brain-power is run low in youth by the 
untimely pressure of business and of heavy responsibilities. A father 


1 That receptiveness of brain, its play and its productiveness, are but various degrees 
of function I do not forget, but few differences of degree are more clearly distinguishable. 

* I believe in many schools mere children are ordered to write “original” essays on 
set subjects. 
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dies, leaving his son, aged twenty or less, to carry on a large business, 
to pay his mother and sisters out of the concern, and to educate his 
younger brothers. Stanch to the backbone, the lad throws himself 
ardently into life, carries at twenty years the burdens of forty, pushes 
onward upon excitement and in ignorance of the mischief doing, labors 
for a few years or more according to his stores, and falls to pieces ere 
middle life is reached, and when his powers should be at their best. We 
label their cases “ dyspepsia,” “nervous debility,” ‘mental disease,” 
and the like. I refrain from giving scores of them. 

But most disastrous, perhaps, of all means of dissipating the stores 
of the unformed brain are the preaching-tasks of the theological colleges, 
and especially of the nonconformist colleges. These colleges are filled 
with young men—ambitious, of generous impulses, and fervent temper 
—and their teachers, as seems curiously true of schoolmasters as a 
class, are utterly unconscious of the existence of the science of physi- 
ology. These hapless lads are not only spurred on to intense and pro- 
longed study during the week, but are called upon to preach. I do not 
mean that they are merely taught to use the voice and gesture, which 
are the instruments of oratory, but they are actually set up to address 
congregations of people. I will say nothing of those hearers who find 
edification in the raw dogmatism of an undergraduate, or spiritual in- 
crease in the forced and jejune exhortations of striplings to whom spir- 
itual experience is yet unknown; but I will say of the ’prentice preach- 
ers themselves that the system is immeasurably cruel. A luckless 
youth is forced to heat the yet empty chambers of his brain, and to 
forge false thunder therein at an age when he needs rather to sit at the 
feet of wisdom. Space forbids me to give instances from my books, 
but the facts are open to others as to myself. Men whose steps are 
faltering upon the very threshold of the ministry come to me lamenting 
that the hope and the fervor, the peace and the joy of their initiation 
have fled, and in their place are listlessness, weariness, confusion of 
mind—nay, even satiety and disgust. Their teachers urge them to drown 
their reaction in more work, and in unhealthy self-examinations. Pal- 
lid, dyspeptic, peevish, sleepless, disheartened, many of them creep into 
orders to come in later years to the physicians, almost cursing them- 
selves because their labors are unfruitful, because they cannot sit down 
to think nor stand up to pray. The explanation is too clear. The 
brain has been forced, and has borne insipid fruit out of due season. It 
may never recover its tone, or recover it only after a long season of rest. 
It is sad to think how many young ministers have come to me alone 
with such a history—men otherwise of promise, but whose best efforts 
have been but as the crackling of thorns under the pot. 

We do not realize how long a time the exhausted brain takes to re- 
cover itself! A young physician may boldly tell the overtaxed mer- 
chant or student to take three months’ rest; but probably three months 
must be added to that, and even six months again to the sum, before 
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any degree of stability is regained. It is nearly always true that a case 
of brain-exhaustion needs what may seem a disproportionate time to get 
well. Repair in so delicate an organ is slow, and we know that gar- 
deners and breeders would rather start afresh with young stock than 
nurse round specimens which have been checked. Yet Englishmen are 
courageous and enduring, and many fight into the ministry without con- 
sciousness of harm. Nevertheless, I would ask concerning even these 
—if there be found in them any lack of quick and exquisite thought, of 
keen and catholic vision, of deep and tender passion ; or if there be in 
them any delight in phrases, and any shrinking from realities ; any bond- 
age to convention and prejudice, any blenching from the service of 
perfect freedom—whether the forcing and hustling of their brains in 
earlier life have not straitened their conceptions, and checked their 
mental sweetness, freshness, and enterprise. 

Another kind of premature brain-forcing is seen in young artists. 
Young musicians, especially, abandon themselves with perfervid inge- 
nuity, not merely to discipline and culture, but also to original compo- 
sition and to excessive display. Hence, as the passion of music is of 
early manifestation, and the vanity of parents insatiable, we find the 
history of musicians is one long wail over brilliant promise and early 
exhaustion or death. It is as true of music as of every other art, that 
its greatest works are works not of youth but of manhood, not of tender 
age but of maturity. Schubert died at the age of thirty-one, Mendels- 
sohn at the age of thirty-six, Mozart at the age of thirty-six—these, like 
many other masters prodigiously, even wastefully, productive in the 
days of their spring, were worn out when their transcendent genius 
should have borne its harvest. Even in music we find the most lustrous 
and immortal works were the works not of youth, nor of early manhood, 
but of riper years ; of masters who were endowed with inexhaustible 
well-springs of force in body and brain, or who had husbanded their 
stores in earlier days. Hindel composed his great oratorios after he had 
passed his fiftieth year. Sebastian Bach wrote the “B Minor Mass” 
at the age of forty-eight, and the two “ Passions ” somewhat later still. 
Beethoven wrote the “ A Major Symphony ” and the “ Eroica” between 
the ages of thirty-four and forty-four: he had thus reached formal excel- 
lence, and had he then died would, like Mendelssohn, have bequeathed 
a great name to posterity. Happily he lived on to write his grandest 
works, such as the “‘ Ninth Symphony ” and the “ Missa Solennis,” after 
the age of forty-five. If we turn to our own day and regard the life of a 
genius who, in quality and quantity of brain-activity with tremendous 
tension and infinite variety, occupies a position perhaps unique—I 
speak of Richard Wagner—we find he was born at Leipsic in the year 
1813, and is now therefore sixty-five years of age, so that “ Lohen- 
grin” and the “Ring des Nibelungen” are the works of years more 
than mature. I will not pursue this argument with the other cre- 
ative arts, nor stay to prove that works like the “ Paradise Lost,” the 
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“ Divina Commedia,” and “ The Tempest,” are works not of youth but 
of age.’ 

I must pass on to consider brain-work under the head of tension. 
Tension, I believe, depends in some way upon the tides of the blood- 
vessels—upon their rapidity, perhaps—and more especially upon the 
rapid distribution of blood in particular directions. It may well be a 
matter of the nervi vasorum. Probably also some relation of capillary 
to cell, which favors rapid absorption, enters into the matter ; for we 
see that tension diminishes with age—with the susceptibility of nerve 
and arteriole. It is a factor of infinite value to the man. “ Learning,” 
says Falstaff, “is a mere hoard of gold kept by a devil till sack com- 
mences it and sets it in act and use” (“King Henry IV.,” book iv., 
scene 3). We may regard tension under several aspects, as in the keen 
tenacity of intellectual work in such a master as Newton, when it is 
associated with lofty and powerful control ; or again in vivacious tem- 
peraments, where control is often less complete. In those “whom 
Englishmen delight to call practical” we see it associated with dexter- 
ity, with readiness of resource, and with keenness of the special senses. 
This invaluable attribute is happily much under the influence of educa- 
tion. Compare, for instance, the slow wit of the rustic with the mental 
alertness of the “joly prentis of Chepe.” Education can not only in- 
struct the mind, but can make it apprehensive, nimble, and even fiery. 
“Tt is of no use to know a thing,” we often say. to our bedside students, 
“‘ unless you can deliver yourself of your knowledge.” The brain must 
not be a silent receptacle, but, to use the old phrase, must be a “ copi- 
ous promptuary ” of learning and device. In this paragraph, then, we 
take not the contrary, but the converse of the former, and, while remem- 
bering that quantity and quality of nerve-force are diminished by call- 
ing upon the tender brain for production, tension, on the other hand, 
is promoted by busying the student with his work, and by stimulating 
him with a sense of his duties and of his just ambitions. Hence class- 
tests and even class-competitions, and the due use of the spur, are to be 
encouraged so far as they favor readiness, quick and accurate observa- 
tion, and modest rivalries, but not so far as to call for “ original compo- 
sitions,” for heated and straining effort, or for the rapid disgorgement 
of bolted and undigested book-work. Tension, then, is an endowment 
of Nature, or is increased by education and example, and especially by 
the personal influence of an earnest and practical teacher, and by the 


1 The visitor who has lately returned from the magic show of Turner Drawings now in 
Bond Street, will doubtless remember Mr. Ruskin’s words on the opening page of his 
“Guide,” wherein he says of Turner, “ He produced ‘no work of importance till he was 
past twenty—working constantly, from the day he could hold a pencil, in steady student- 
ship, with gradually-increasing intelligence.” Of the master’s work done between the 
ages of fifty-five and sixty-five, Mr. Ruskin says (page 9), “ In this period he produces his 
most wonderful work in his own special manner—in the perfect pieces of it, insuperable.” 
In the Slade School at Kensington, subjects are given out for original work, a system 
which, in my judgment, is more likely to do harm than good. 
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informing of eye and hand rather than by the straining of thought and 
memory. Unlike quantity, tension is not immediately dependent upon 
physical health. Neuralgic and dyspeptic persons often possess this 
virtue in high degree, and indeed fasting is said by spiritual teachers 
to intensify mental action. If quantity, however, be not added to ten- 
sion, great passion or great action is followed by utter exhaustion and 
depression ; and, where high mettle and enduring force are combined, 
we obtain the greatest results. Certain drugs, such as strychnine, have 
the property of heightening the tension of nerve; and others, such as 
iron and cod-liver oil, of enriching it in quantity. In the combination 
of the two kinds we have the most precious medicines. The so-called 
“nervous children”—products of a later civilization—need especially 
the benefits of quantity and control, and intelligent parents secure this 
by restraining scholastic pressure, by enforcing a regular discipline, and 
by encouraging physical development. 

That endowment which I have called Variety or versatility is also 
partly innate and partly acquired, but chiefly innate.’ It must consist 
in the accretion of a greater number of ganglia and of interweaving 
fibres. This is not unfavorable to quantity of nerve-force, but perhaps 
it is unfavorable to the quality or high development of special gangli- 
onic groups, and also to tenacity or steadfast intensity. The school- 
master therefore abhors versatility, and that greater schoolmaster, the 
world, grinds it to dust. Without variety the pedant Joses the sense 
of the infinite interests and conditions of life ; with variety and without 
penetration the dilettante is ignorant of the depths of his own igno- 
rance. The pedant denies that any knowledge should be taken in 
smal] quantities, the dilettante is repelled by the isolation of limited re- 
search. It would seem to be the aim of good education to insist upon 
a mastery of one or more subjects, that the grown man should be able 
to fight with the foremost, to concentrate his powers, and to realize 
what knowledge is, but that at the same time he should gain some not 
inadequate notion of the whole field of the battle of life. He will thus 
gain in sympathy and flexibility of mind, while he is saved from the 
“‘ failing of omniscience.” A happy citizen of the republic of learning 
must have culture at once liberal and profound, at once general and 
special; to such a one a little knowledge is no longer a dangerous 
thing. 

Finally, Control is partly innate, but greatly the creature of educa- 
tion. It is, I believe, the earliest work of education, the safest work 
and the most abiding. As an innate virtue it consists, no doubt, in 
the superposition of more complex or higher centres upon the lower 
and upon the weaving of these together by commissures of various 
orders. These ganglia and fibres, sketched out as it were by inheri- 
tance, are nourished and developed by use, i. e., by education. By use 


1 Diderot is the most brilliant instance of the Various man I can at present call to 
mind. 








ON BRAIN-FORCING. 229 


lines of least resistance are established, and thus habits are formed. 
A man cannot bite his nails without fingers and teeth, nor can habits 
be formed in the mind without the pre&xistence of conflicting ganglia, 
but it is infinitely important to test the child for their presence, and to 
set up in them certain lines of movement, and certain coincident memo- 
ries or “ associations.” Thus also appears the Will, that is the revela- 
tion to consciousness of the balancing of the faculties, though where 
consciousness enters we know not, and shall never know on this side 
of the grave. No mistake, then, is more fatal than that of parents who 
let children run wild, on the pretense of physical development. This, 
indeed, they may obtain, and how guarded we are to be in forcing the 
brain I need not say again; but there can be no misfortune to a child 
greater than to escape the life of justice, order, and rule, or to escape 
the training of those perceptions of social needs and social laws which, 
when graven in our ganglia and long current in our nerves, become 
habits of sympathy, charity, and self-sacrifice. Herein I fear that the 
partisans of “secular” education are greatly at fault. Children may 
be trained in board-schools to habits of cleanliness and order, but they 
are not trained in the principles of liberty, nor are their eyes turned to 
the sanctions of religion. From this system I fear there may be a sad 
awakening for a coming generation. I may sum up thus: The powers 
of the nervous system with which education is chiefly concerned are 
Quality, Quantity, Tension, Variety, and Control. Quality is beyond 
the direct efforts of education; its rarer development, both in nations 
and individuals, is as yet incalculable: in the early life of the individual 
it is often latent, and its greatest results belong to years of maturity. 
On the other hand, education may often overlay it, thwart it, or expend 
it, and, as quality is largely dependent upon quantity or volume of nerve- 
force, the ripening of those degrees of it which exist in ordinary men, 
and the favoring of those revelations of it which occur more rarely, are 
constantly prevented by brain-forcing in early life. .In men of great 
quality or genius such brain-forcing has too often dimmed or blighted 
the splendor of their work, or has shortened their days, and has only 
failed to do so in others by virtue of their perennial springs of inward 
energy. Quantity, therefore, is a very fruitful possession, and, unlike 
quality, may be directly reénforced by wholesome conditions—by phys- 
ical education, and by the promotion of healthy and rapid digestion, 
assimilation, and excretion. 

- Tension is a virtue without which quality and quantity of nerve- 
force may be wasted. By it men overcome resistance, and are fired 
with impulse. Promptness, alertness, and acute sense, come also of this — 
attribute. Tension may be increased greatly by education, and it 
springs up in the busier contentions of men. It is largely independent 
of physical health and of food, but is favored by action and the training 
of observation. Variety, by which men are enabled to touch the world 
at many points, can be favored by education. If in excess, it results in 
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aimless dissipation of energy ; if duly consorted with full knowledge of 
one or more subjects, it gives breadth and flexibility to the intellect, and 
promotes the happiness of personal and social life ; it favors general 
progress by permitting the more rapid diffusion of the knowledge won 
by the few. Lastly, control is eminently a creature of education, and 
is perhaps the most precious gift of the individual man. Without jus- 
tice, temperance, and definite industry, the most brilliant attributes of 
mind may be impotent for good, and without the habit of social sub- 
ordination and the bond of social sympathy the most brilliant society 
would be but a rope of diamonds. Brain-forcing is terribly mischievous, 
It urges genius into precocious fruitage, it drains the springs of ner- 
vous force, it excites high tension without giving volume to fortify it, 
it stints the variety of mental expansion, and by enforcing control it 
breaks the spirit. The true purpose of education is, first of all, to teach 
discipline—the discipline of the body, and the higher discipline of the 
mind and heart ; to encourage the budding faculties to break freely in 
natural variety ; to quicken the eye and the hand, and to touch the lips 
with fire ; to promote the gathering of the fountains of vigorous life by 
fresh air, simple nutritious diet, and physical exercise ; and, finally, to 
watch for the growth, silent it may be for years, of the higher qualities 
of character, or even of genius, not forcing them into heated and froward 
activity, but rather restraining the temptation to early production, and 
waiting for the mellowness of time: remembering that the human mind 
is not an artificial structure, but a natural growth; irregular, nay, even 
inconsistent, as such growths are, wanting most often the symmetry 
and preciseness of artifice, but having the secret of permanence and 
adaptability. These words seem almost too simple—these truths too 
obvious for repetition; yet for lack of that which lies in them our modern 
schemes of education are day after day ruining the young by over- 
stimulation and unhealthy competition. Happily, the public is awaking 
to its error, and is beginning to regret the days when its young dunces 
grew into its old heroes. What we did blindly in the past by trusting 
to the hidden wealth of Nature, we may now do face to face by the 
revelation of her secrets. 


P. S.—Since this essay was prepared for the printer, I have received 
the February number of the Fortnightly Review, which contains an 
article by Prof. Huxley on “Technical Education.” In that article 
Mr. Huxley expresses opinions which must command general attention 
and adhesion. Although his argument is sped with thought and word 
' far stronger and swifter than mine, and clothed with an authority to 
which I can lay no claim, yet I may perhaps without presumption call 
myself a fellow-laborer in the same field.— Brain. 
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By RICHARD RATHBUN. 







HARLES FREDERIC HARTT, whose death by yellow fever oc- 

curred at Rio de Janeiro on the 18th of last March, was born at 
Fredericton, New Brunswick, August 23, 1840. For three years and a 
half before his decease, he had successfully withstood the fatigues of 
exploration and the labors of organizing and carrying on the geological 
commission of Brazil, an undertaking beset with many trying difficul- 
ties, only to succumb at last, the victim of an epidemic which caused 
him but two days of suffering. 

Prof. Hartt’s father was the late Jarvis William Hartt, for a long 
time closely connected with the educational interests of New Brunswick 
and Nova Scotia. The subject of our sketch received his early educa- 
tion mainly in Nova Scotia, under the direct supervision of his father. 
Later he entered Horton Academy, Wolfville, and afterward completed 
the academical course at Acadia College, where he graduated with 
honor in 1860. His connection with natural history dates from boy- 
hood, and at the age of ten years he had already made a good begin- 
ning. Encouraged by Prof. Cheesman, he made rapid progress in his 
favorite studies, without, however, neglecting the other branches of 
learning. But his particular bent always lay toward natural history, 
language, music, and art. The former subject became his principal 
occupation, but the latter three, in which he made many original obser- 
vations of great value, ever aided him much, especially in his studies 
in ethnology. 

While a student at Acadia College, he undertook, under the direc- 
tion of Dr. Dawson, extensive researches into the geology of Nova 
Scotia, which province he explored on foot from one end to the other. 
In 1860 he accompanied his father to St. John, there to establish a 
college high-school. This change of location brought him into another 
field for exploration, that of the geology of New Brunswick, and he 
commenced his new labors at once. The Devonian shales at the locality 
called Fern Ledges, in the vicinity of St. John, were the principal ob- 
jects of his research. These shales occur on the shore of the bay of 
Fundy, and are situated mostly between high and low water marks, 
being thus very difficult of access. After a long siege of hard work, 
however, he was amply repaid by discovering an abundance of land 
plants and insects, of which the latter still remain the oldest known to 
science. Prof. Agassiz was attracted by this last discovery of the young 
Canadian naturalist, and invited him to enter his museum at Cambridge 
asastudent. This he did in 1861, but in so doing his connection with 
provincial geology was not severed, for each vacation he returned, 
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either to New Brunswick or Nova Scotia, to continue his explorations, 
in the course of which he would often lecture in the different towns to 
obtain means of paying his field expenses. In 1864 Mr. Hartt was 
employed, with Profs. Bailey and Matthews, on the geological survey 
of New Brunswick, and, while engaged in this work, obtained the first 
full proof of the existence of primordial strata in that province. Many 
of his discoveries in Nova Scotia and New Brunswick were published 
in the Provincial Government reports, and also in Dr. Dawson’s “ Aca- 
dian Geology.” Hartt’s constitution, though well able to withstand 
the severest kind of fatigue in exploration, was not proof against the 
damp, chilly atmosphere of his native land, and from this cause he often 
suffered much; so it was probably fortunate for him that just about 
this time his attention was attracted toward a new field. 

Upon the organization of the Thayer Expedition to Brazil, by Prof. 
Agassiz in 1865, he was appointed one of its geologists, and henceforth 
to the time of his death he was ever a most devoted investigator of 
South American natural history. As a member of Prof. Agassiz’s 
party he explored the neighborhood of the coast from Rio de Janeiro 
to Bahia, and ascended many of the rivers, making large zodlogical 
collections, but finding little of interest in the geology. Aided by New 
York friends he returned to Brazil alone in 1867, this time examining 
with the greatest care the reefs of the Abrolhos Islands, and those 
of the coast, as well as the geology of a part of Bahia and Sergipe. 
With the material thus far collected he began the work of writing up 
his geological reports in the capacity of geologist to the Thayer Ex- 
pedition. This report was to have been included along with those of his 
chief, but under Hartt’s hands it grew to such size that it was pub- 
lished separately in 1870 as the ‘“‘Geology and Physical Geography of 
Brazil.” In addition to the account of Hartt’s researches, it included 
the best results of all who had ever published on the geology of the 
country. 

After his return from the Thayer Expedition, the time he spent in 
this country until 1868 was devoted mostly to scientific teaching and 
lecturing in and around New York City, where he attained much suc- 
cess and made many warm friends. Early in 1868 he was elected 
Professor of Natural History in Vassar College, a position he resigned 
in the fall of the same year, to accept the chair of Geology in Cornell 
University. Shortly after assuming his duties at Cornell, he was mar- 
ried t> Miss Lucy Lynde, of Buffalo, New York, who is now left with 
two children. In 1869 he was made General Secretary of the American 
Association for the Advancement of Science, to serve at the meeting 
of 1870 ; but a third expedition to Brazil, which he had been planning, 
called him away before the Association met. This trip was made in 
company with Prof. Prentice and eleven students of Cornell Univer- 
sity, and was the largest of his own organizations from the United 
States. With this party he entered what was really a new region for 
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geological exploration—the Amazonian Valley—hoping there to dis- 
cover, at the falls of the different tributaries of the Amazonas, other 
fossiliferous formations than the Cretaceous, which latter alone he had 
found along the coast. He was well rewarded, and returned to the 
United States with large collections of fossils of the Palwozoic age, 
and sufficient other evidence to allow of his giving us a very accurate 
though general idea of the formation of the Amazonian Valley. His 
results were strongly opposed to the theory of Prof. Agassiz, of its 
glacial origin. Not entirely satisfied with the amount of material ob- 
tained on this last expedition, he returned again to the Amazonas in 
1871 with Mr. O. A. Derby, who had accompanied him on the former 
trip. Together they carefully reéxplored the same regions gone over 
before, adding much to the stores already brought to the United States, 
and also examining the ancient Indian mounds and shell-heaps of nu- 
merous localities. The two Amazonian trips of Prof. Hartt were ren- 
dered possible through the liberality of Mr. Edward Morgan, of Aurora, 
New York, in whose honor they have been called the “ Morgan Ex- 
peditions,” 

Returning from Brazil once more, he remained at Cornell University 
about three years, quietly working up the results of his later trips, and 
publishing his reports upon them; but his active spirit would not allow 
him to remain in this condition long. He conceived the idea of sys- 
tematically exploring the entire empire of Brazil, a country possessing 
an area almost as great as the United States. In August of 1874, by 
request of the Brazilian Minister of Agriculture, he went to Rio de 
Janeiro to submit his plans for the organization of a Geological Com- 
mission of Brazil. He first suggested the forming of a very large party 
similar to those engaged in our own national explorations; but it was 
found that the existing appropriations would not suffice for so grand an 
undertaking, and he was forced to begin on a more modest scale, the 
commission dating from May 1, 1875. In addition to the chief, there 
were never more than five or six assistants at any one time, comprising 
two assistant geologists, one topographer, and two other assistants, 
and at times a photographer or other specialist. His former expe- 
riences in Brazil aided him in rapidly attaining good and important 
results. He took the old grounds which he had already examined as 
starting-points for his new explorations, and worked outward from them 
in all directions, quickly but carefully enlarging the known area of fos- 
siliferous and other rocks. This kind of work he was, of course, able 
to carry out only on the Amazonas and in the northern coast prov- 
inces; but to the south of Rio he had everything to begin, and in 
those localities his examinations were more hasty, bearing the char- 
acter of preliminary surveys; but they were also productive of val- 
uable results. 

On the reorganization of the National Museum at Rio, in 1876, 
Hartt became director of its department of Geology ; but, on account 
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of his many other duties, he was soon obliged to resign that position. 
The results of his researches may be briefly summed up as follows : 
Before he went to Brazil on his second trip, in 1867, scarcely anything 
was known of fossiliferous deposits there, and thus no material existed 
toward the study of the systematic geology of the country. A few 
Cretaceous fossils had been recorded from Bahia ; the Danish naturalist 
Luns had very fully described the bone-caverns of Lagoa Santa in 
Minas Geriies, and we knew of coal-plants from Rio Grande do Sul ; 
but beyond this the paleontology of Brazil was a perfect blank. Hartt’s 
greatest achievement in Brazil was probably his solution of the struct- 
ure of the Amazonian Valley. It was founded on the best of paleon- 
tological evidence which proves the existence of an immense palzo- 
zoic basin lying between the metamorphic plateau of Guiana on the 
north, and that of Central Brazil on the south, and through which 
flows the river Amazonas. Silurian, Devonian, and carboniferous rocks, 
make up the series in regular succession, and in many localities are 
highly fossiliferous. He has explained the character of the isolated 
Cretaceous deposits, mostly discovered by himself, existing along the 
coast from Para to Bahia, and of the Carboniferous and other regions 
south of Rio, He has shown us the manner in which the rocky struct- 
ure of Brazil was built up, and has done much toward solving the rela- 
tions of the erystalline rocks which compose by far the larger portion 
of its surface. He has explored the shell-heaps, burial-mounds, and 
other relic-localities of the prehistoric tribes from far up the Amazonas 
to the southernmost coast province. We owe to him also the first real 
satisfactory explanation of the reefs of Brazil, which he distinctly 
shows to be of two kinds—sandstone and coral. He spent much time 
in studying the customs and languages of the modern Indian tribes of 
the Amazonas and Bahia, and collected very much material toward a 
grammar and dictionary of the Tupé Indian language in several of its 
dialects. But to attempt a complete account of Prof. Hartt’s Brazilian 
explorations and discoveries would require a longer article than we can 
give here. In connection with the Geological Commission of Brazil he 
founded a large museum in Rio de Janeiro, which will always bear tes- 
timony to his great final undertaking. His field-parties made very ex- 
tensive collections of rock-specimens and fossils, and in the explora- 
tions of the reefs they gathered a large collection of marine inver- 
tebrate animals of all kinds. About a year ago, when the members of 
his survey were mostly recalled to Rio for the purpose of writing up 
their reports and of studying the material they had collected, it was 
found that some six hundred cases had been sent in from the field, and 
were awaiting suitable quarters. A large building was obtained, and 
in the course of several months there appeared a museum of geology 
and marine zoJlogy that would have done credit to a much larger com- 
mission working a much longer time. It contained fossils, minerals, 
and rocks, from nearly every known geological locality in Brazil, and 
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thus formed the most complete repository of South American geology 
in the world. Among the collections of marine zodlogy those of the 
corals, crustacea, and mollusks, were notably large and complete. But 
one of the most interesting parts of the museum was its collection of 
antiquities, which comprised many new and curious forms of pottery 
and stone implements, and was also rich in human remains, 

A start had just been made toward publishing the reports of the 
commission when the death of Prof. Hartt deprived it of its main sup- 
port. But, though this will occasion some delay in the publication, it 
is to be hoped that we shall soon have before us the entire results of 
one of the grandest series of explorations ever carried on by an Ameri- 
can in a foreign country. ; 

Prof. Hartt’s published works are not very voluminous, He was so 
confident of a longer life that he delayed too long, but still he was a 
constant contributor to American scientific periodicals. In addition to 
his large volume, “The Geology and Physical Geography of Brazil,” 
he has given us the following, among other very valuable reports : 


“ Amazonian Drift” (American Journal of Science, vol. i., 1871, pp. 8). 

“ Brazilian Rock-Inscriptions ” (American Naturalist, vol. v., 1871, pp. 9 
and figures). 

“The Ancient Indian Pottery of Marajé, Brazil” (American Naturalist, 
vol. v., 1871, pp. 18, many figures). 

“On the Tertiary Basin of the Marafion ” (American Journal of Science, vol. 
iv., 1872, pp. 6). 

“ Recent Explorations on the Valley of the Amazonas” (‘‘ American Jvur- 
nal of the Geographical Society of New York,” 1872, with map). 

““Morgan Expeditions 1870-’71.” Contributions to “‘ The Geology and Phys- 
ical Geography of the Lower Amazonas—The Evevé, Monte Alegre District, 
and the Table-topped Hills” (‘ Bulletin of the Buffalo Society of Natural Sci- 
ence,” January, 1874, pp. 35). 

‘“* Morgan Expeditions 1870-’71. Report of a Reconnaissance of the Lower 
Tapajos ” (“ Bulletin of Cornell University (Science),” vol. i., No. 1, 1874, pp. 
37). 

“ Evolution in Ornament ” (Tae Porvtar Science Monta y, January, 1875). 

“ Notes on the Manufacture of Pottery among Savage Races” (Rio de Ja- 
neiro, 1875, pp. 70). 

“ Amazonian Tortoise Myths ” (Rio, 1875). 

“‘ Nota sobre algumas Tangas de Barro cosido dos Antigos Indigenas da Ilha 
de Maraj6” (“ Archivos do Museu Nacional de Rio de Janeiro,” vol. i., 1876, 
pp. 5, 3 plates). 
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CORRESPONDENCE. 


THE LOGIC OF PROBABILITIES. 


To the Editor of the Popular Science Monthly. 
N the April number—“ Illustrations of 
the Logic of Science,” p. 706—the 
writer says: “ What is the probability of 
throwing a six with one die? The antece- 
dent here is the event of throwing a die ; 
the consequent, its turning upa six. As the 
die has six sides, all of which are turned 
up with equal frequency, the probability 
of turning up any one is one-sixth.” Ad- 
mitted; but is not this also true: that if 
throw a single die, say twenty times, 
and fail to turn up a six, the probability 
thereafter of turning up a six is increased ? 
One would say so; and for the reason that, 
in the long run, there must turn up as many 
sixes as ones or twos or threes or fours or 
fives. ‘The die has six sides, all of which 
are turned up with equal frequency.” Of 
course, the greater the number of throws, 
the nearer will the numbers of times which 
each side of the die falls uppermost ap- 
proximate each other—approaching rela- 
tively nearer all the way from six throws to 
sixty million, and on to infinity. If a six 
has failed to turn up for twenty throws, 
and if it must turn up as frequently as the 
other numbers, it must some time after the 
twentieth throw make up the deficiency. 
To average up, six must begin some time to 


turn oftener; that is, with each failure to | 


fall uppermost, its chance or probability of 
doing so is increased. 

On the other hand, suppose you have 
thrown the die twenty times, or twenty 
thousand times, and have failed to turn a 
six, even then the twenty-thousand-and-first 
throw, considered by itself, manifestly af- 
fords one-sixth (no more, no less) of a 
chance of turning up a six. 

How is this logic to be reconciled ? 

Respectfully, 
Cartes West. 
San Francisco, Catrrornia, April 2, 1878. 


WE insert this letter because it gives 
expression to a fallacious notion which is 
very current. At the gambling-places they 
distribute cards upon which the players 
can, by prickings, mark the number of times 
which black and red have turned up, so as 
to bet upon the color which is in deficiency. 
The confusion is between the following two 
statements, of which the first is true, the 
second false : 





1. “If a die be thrown a sufficient num- 
ber of times, the proportion of times with 
which it will turn up six, will approximate 
(within any desired limit) to one-sixth.” 
This is true. 

2. “Ifa die be thrown a sufficient num- 
ber of times, the number of times with 
which it will turn up six will approximate 
(within any desired limit) to one-sixth of 
the total number of throws.” This is plain- 
ly false. Suppose a die be thrown six 
times in all, then the number of times in 
which six comes up cannot differ by more 
than five from being exactly one-sixth of 
the total number of throws. But does any- 
body imagine that, if it were thrown six 
hundred times, the number of sixes would 
often lie between 95 and 105, or within 
five of one-sixth of the total number ? 

Recognizing this distinction, our cor- 
respondent’s argument falls at once to the 
ground. Suppose that the first twenty 
throws of the die were to be siz, and there- 
after just one-sixth of the throws were to 
be six, then the frequency of sixes would be 
as follows : 

After 20 throws, the frequency would 


20 
be 5 = | 


After 80 throws, the frequency would 
20 + 10 
be o”.6hU= 0.375. 
After 620 throws, the frequency would 
20 + 100 
—~—~ 0.19354839. 
After 6,020 throws, the frequency would 
20 + 1,000 
—oa0 — = 0604882. 
Thus the frequency would continually 
approximate toward one-sixth or 0.166666 
. + +, although sixes were thrown exactly 
one-sixth of the time, after the run of twenty 
sixes. Our correspondent is, therefore, in 
error when he says: “If a six has failed to 
turn up for twenty throws, and it must turn 
up as frequently as the other numbers, it 
must some time after the twentieth throw 
make up the deficiency. To average up, 


be 














six must begin some time to turn oftener.” 
On the contrary, if, after the twentieth 
throw, it turns up exactly one-sixth of the 
times, its frequency approximates indefi- 
nitely in the long run toward one-sixth. 

The table given in the April number, p. 
715, shows that, as the number of throws 
increases, the difference between the num- 
ber of sixes and one-sixth of the number of 
throws generally increases, being propor- 
tional to the square root of that number; 
at the same time the difference between the 
proportion of sixes and one-sixth generally 
decreases, in the same proportion that the 
discrepancy of the number increases. 

In 6 throws, the number of sixes will 
probably lie between 0 and 2; the propor- 
tion between 0 and 0.3333. . . 

In 60 throws, the number of sixes will 
probably lie between 8 and 12; the propor- 
tion between 0.133 and 0.200. 

In 600 throws, the number of sixes will 
probably lie between 93 and 107; the pro- 
portion between 0.155 and 0.178. 

In 6,000 throws, the number of sixes 
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will probably lie between 980 and 1,020; 
the proportion between .163 and .170. 

In 60,000 throws, the number of sixes 
will probably lie between 9,938 and 10,062 ; 
the proportion between .1656 and .1677; 
and so on. 

All this relates to independent events ; 
that is, those of which the occurrence of 
one neither increases nor diminishes the 
probability of the occurrence of another. 
If an urn contains a number of balls, of 
which one-sixth are black and the rest 
white, every drawing of a black ball de- 
creases the relative number of black balls 
among those which remain. If there were 
but one hundred and twenty balls in all, at 
first, and the first twenty drawn were black, 
it becomes absolutely certain that all the 
remaining drawings will be of white balls. 
The greater the total number, however, the 
less influence will the run of twenty black 
drawings have upon those which follow; 
and, if the total number were endless, the 
case would be similar to the repeated 
throwing of a die. 





THE STUDY OF THE BRAIN. 


HE recent activity of psychological 
study, and the many valuable re- 
sults arising from it, induced some of 
its leading students, two or three years 
ago, to found a new periodical entitled 
Mind : a Quarterly Review of Psychology 
and Philosophy, to be devoted to the 
investigation of mental phenomena, 
especially from the hitherto neglected 
physiological side. This review has 
done excellent service. It was a pro- 
test against the inadequacy of the old 
method of metaphysical and purely in- 
trospective study, and represented that 
class of philosophical thinkers who hold 
that, in treating of mind, its organic 
conditions are not to be lost sight of, 
but that mind and body are to be con- 
sidered together. 
A farther and very significant step, 
in the same direction, has now been 
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taken by the establishment of another 
quarterly magazine, under the title of 
Brain: a Journal of Neurology The 
starting-point is here physiological, and 
the brain and nervous system are studied 
with reference to their various vital and 
psychical functions and effects. The 
editors are all eminent medical men, 
who have either acquired distinction 
through large experience in the treat- 
ment of nervous maladies involving in- 
tellectual and emotional derangement, 
or have achieved eminence in the de- 
partment of experimental physiology 
of the nervous system. The method 
is here thoroughly scientific. The 
brain is not merely something to be 
recognized, but it is taken as the pri- 

1 Brain: A Journal of Neurology. Edited 
by J. C. Bucknill, M. D., J. Crichton-Browne, 
M. D., D. Ferrier, M. D., and J. Hughlings- 


Jackson, M. D. 142 pages quarterly. Price, 
3s. 6d. New York: Macmillan & Co. 
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mary and fundamental object of inqui- 
ry—an organ, the properties of which 
give limits and law to psychology. That 
mind is conditioned and manifested by 
the nervous, and especially the cerebral, 
system, is now no longer intelligently 
disputed; and, in beginning the study 
of mental phenomena here, we have the 
advantage of light derived from the 
physical and organic sciences, we get 
free from the overwhelming bias of 
metaphysical traditions, and become fa- 
miliar with a wide range of facts that 
are of immense value in the conduct of 
every-day life. 

The important practical results that 
must follow from this order of study, 
by which the organic substratum of 
mind receives the first attention, are 
well illustrated in the admirable articles 
of Dr. Beard, on “ The Scientific Study 
of Human Testimony,” of which the 
second is herewith published. Dr. 
Beard indicated his point of view in the 
first paper as follows: 


“*Tluman testimony comes from the hu- 
man brain; the scientific study of human 
testimony is only possible through a know]l- 
edge of the human brain in health and dis- 
ease, and is therefore a department of cere- 
bro-physiology and pathology. Only re- 
cently have the laws of cerebro-physiology 
and pathology been sufficiently understood, 
even by the very few who cultivate that 
specialty, to enable them to formulate prin- 
ciples for the scientific study of that most 
important product of the human brain—hu- 
man testimony. If, then, Bacon and Des- 
cartes, Hume and Hamilton, Whewell and 
Jevons, Greenleaf and Wharton, have failed 
to adapt their analyses of the principles of 
evidence to the needs of our time, their fail- 
ure is due to the backwardness of physiology 
and pathology, that must constitute the basis 
of the study of evidence, and on which the 
foundations for a reconstruction must be laid. 
We do not yet know all of the human brain, 
either in health or disease; but our know]l- 
edge of it is sufficiently advanced to make it 
possible to see, with sufficient clearnéss, its 
relation to testimony. If we do not know 
just how the cerebral cells evolve thought, 
we do know that thought is evolved by them 
or through them, and that various diseases 
of the brain and nervous system—now pretty 
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well understood, but of which, twenty years 
ago, little or nothing was known—may utter- 
ly destroy the objective worth of thought 
and render it, scientifically speaking, value- 
less.” 

Assuming these positions to be valid, 
the study of mental physiology must 
work a revolution in the theory of juris- 
prudence and the practice of the legal 
profession. 

The extreme importance of this 
point of view is also further exemplified 
in an article “On Brain-forcing,” by Dr. 
Clifford Allbutt, which we reprint in 
the present number of the Monthly, 
from the new quarterly. Taking their 
cue from old metaphysical text-books, 
our teachers are ever talking about 
mind, while what they really have to 
deal with is the brain. And not only 
that, but they have control of it during 
the period of its development. Educa- 
tion is, in fact, a physiological art, and 
all its methods and resources take effect 
upon the plastic organism of the ner- 
vous system. The development of in- 
telligence, the discipline of emotions, 
the establishment of habits, and the 
formation of character, are all depend- 
ent upon definite corporeal Jaws, of 
which the study of mental philosophy, 
as usually pursued, gives us but little 
information. Dr. Alibutt shows very 
impressively, not only how the varied 
endowments of nerve-substance are at 
the basis of all culture, but how easy it 
is to mismanage the work of education, 
and perpetrate grave and lasting mis- 
chief, when these physiological condi- 
tions are unheeded and unknown. Nor 
is the ignorance of teachers upon the 
subject the worst thing about it; they 
have views and beliefs and opinions 
which stand in the way of real know]- 
edge, and under which they work with 
blind, dogmatic confidence, that pre- 
vents all recognition of the injuries 
their practice inflicts upon pupils under 
their charge. 

A case in point has been recently 
reported by the newspapers as occur- 
ring in the management of the Jersey 





EDITOR’S TABLE. 


City High-School. The account given 
+ of it by the World is mainly as fol- 
lows: 

“The course of study is of a high 
grade, and is arranged in three divis- 
ions—a commercial, a modern English, 
and a classical course. The English 
course comprises algebra, natural phi- 
losophy, geometry, trigonometry, physi- 
ology, chemistry, geology, astronomy, 
surveying, botany, languages, English 
literature, civil government, history, 
mental philosophy, and theory and 
practice of teaching. The classical 
course is made up of algebra, geometry, 
Latin (Cesar, Cicero, and Virgil), Greek 
(Anabasis, Homer), Roman and Grecian 
history, Latin composition, and outlines 
of history. During each term the stu- 
dents are required to study three of the 
above subjects. The courses are other- 
wise optional, and many of the students 
study five subjects. The course extends 
over three years, and, in order to com- 
plete their studies in that period, the 


young women who are in the higher 
classes have to devote close attention 


to their work. In 1876, at the close of 
the first course of the institution, the 
graduating class consisted of twenty- 


two young women and two young men. | 


The excitement of the closing examina- 
tion, which was very strict, and the fa- 
tigue attending the prolonged course of 
study, left many of the young women, 
it is said, with impaired health, but ex- 
cept in a few instances there were no 
serious results. Fourteen of the young 
women began to teach in the public 
schools after graduation, and, in addi- 
tion to this, they were compelled to 
prepare for a second exainination to 
enable them to pass the Saturday Nor- 
mal School, which they were obliged to 
do before they could obtain a diploma 
that would make them eligible as teach- 
ers in the grammar and higher grade 
schools. This necessitated close study, 
and left them comparatively little time 
for recreation. All, however, except 
three, pulled through successfully, with- 
out any material injury to their health, 
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The additional study was not forced 
upon them, but they were ambitious 
and anxious to attain the highest pos- 
sible position in their profession. 

“Of these female graduates, two 
bright and promising young women 
died in early womanhood, one is now 
an inmate of an insane asylum, and two 
or three others are said to be in deli- 
cate health.” 

When the principal of the high- 
school was seen and questioned by the 
reporter, he denied that the course of 
studies was too severe for female stu- 
dents, and remarked: “I have been 
teaching for eighteen years, and my 
experience is that girls are more studi- 
ous and more ready to learn than boys. 
They can master the higher branches of 
education far more readily than boys.” 
From which the obvious inference is, 
that they will be readier victims of a 
forcing system, administered under the 
competitions and rivalries of such insti- 
tutions. All the pressures of our edu- 
cational system are for conspicuous and 
telling results which will make the best 
show at examinations. The teacher 
takes his rank and holds his position, 
and calculates upon compensation and 
promotion, by attaining these striking 
results. His interest is therefore to 
drive, to overload, and to stuff and 
cram the memory of pupils with verbal 
acquisitions that may be flaunted on 
parade. School-work becomes a steady 
pull in these directions, with no time 
for reflection or observation or inde- 
pendent exercise of thought upon the 
subjects chosen, The system affords no 
check against overdoing. The teachers 
push on those who should be held back, 
and, if they do not break down and die 
outright, no harm is recognized. The 
idea that pupils, girls especially, can be 
sustained by excitement and carry off 
the henors in apparent health, while 
their constitutions are undermined, ill- 
health entailed, and the power of vig- 
orous accomplishment through life de- 
stroyed, seems hardly to enter into the 
minds of educators. It is one of the . 
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fruits of our dominant, high-pressure, 
machine system of culture that the mass 
of teachers and of education journals 
pooh-pooh the notion of overwork in 
school. 

It is not to be expected that all 
teachers will be physicians, but it is a 
part, and a most essential part, of their 
business to inform themselves with some 
thoroughness in regard to the mechan- 
ism, normal workings, laws of endur- 
ance, and morbid indications, of the 
nervous system. They should read so 
widely and carefully upon this subject 
as to induce caution, and not become 
the heedless instruments of an inexo- 
rable policy, that takes no account of 
physiological circumstances, hereditary 
defects, abnormal temperaments, con- 


stitutional dullness or precocity, and | 


various other conditions that ought 
often to qualify school-room manage- 
ment. Familiarity with such subjects 
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by indiscretions, lack of modesty cus- 
tomary in persons of her position in 
society, and general misconduct, and 
from one school she was expelled. She 
pretended to become suddenly blind, 
but, as this was immediately after cor- 
rection for mutinous condact, the school- 
mistress thought she was malingering, 
or feigning illness. She declared herself 
deaf, but it was found that she could 
hear; she asserted that she had lost 
the power in her lower limbs, and could 
not walk, which was supposed to indi- 
cate her desire to avoid the daily walks 
which she disliked. She had nervous 
attacks, and shouted, laughed, and 
threw herself about, striking the nurse. 
Physicians were consulted, who said 


‘nothing ailed her but hysterics, and 


ordered her to be placed under strict 
“moral control.” Dr. Bennett ascer- 
tained that her father was of excitable 
temperament and had had several at- 


would go far to protect from rash judg- | tacks of mania. Her mother died when 
mepts and the various evils that are | She was an infant, and nothing was as- 
liable to follow. Parents are often great- | certained concerning her health, but an 


ly to blame in this matter, but teachers | 


ought to be qualified intelligently to 
withstand the interferences that are 
due to parental ignorance and vanity. 
The first number of Brain contains 
the description of acase, by Dr. A. 
Hughes Bennett, which, although it 
was so obscure as to baffle the physi- 
cians, is yet well calculated to enforce 
the cautious reserve we have insisted 
on, and the necessity of greater general 
familiarity with this class of facts. A 
tall, fall-grown, well-developed, healthy- 
looking young woman, aged sixteen, 
consulted the doctor in 1876, complain- 
ing of blindness, deafness, and loss of 
power in her lower extremities. She 
had not a very good reputation, that is, 
she had always been a very “naughty 
child,” who took special delight in an- 
noying and playing malicious tricks on 
her companions. She had a reputation 
for willfulness, cunning, and bad temper, 
though she could make herself amiable 
and agreeable when she pleased. In 


school her behavior was characterized 








aunt was said to be of unstable mind. 
Her sisters were all nervous and hys- 
terical, and one of her brothers seemed 
to inherit her father’s mental disposi- 
tion. She consulted Dr. Bennett April 
Ist, but grew worse, becoming fitfully 
blind, deaf, unable to walk, restless and 
excited; wandering, delirium, and wild 
raving followed, and she at length be- 
came suddenly comatose, and died on 
the morning of May Ist. Dr. Bennett 
had the greatest difficulty in obtaining 
an autopsy, but on opening the brain a 
tumor was found in the right cerebral 
hemisphere, about the size and shape 
of a hen’s-egg. The cause of the inter- 
mittent blindness, deafness, muscular 
feebleness, and various other derange- 
ments, was now apparent. As the tu- 
mor had been growing, probably, for 
years, pressure was exerted upon the 
surrounding parts, the circulation was 
impeded, the nervous connections dis- 
turbed, and the disorganization of cere- 
bral structure and functions produced 
insanity of conduct. It is in the high- 
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est degree probable that she inherited 
an unhealthy brain, which became 
gradually the seat of positive disease. 
Dr. Bennett was satisfied of the exist- 
ence of some form of cerébral malady, 
but he had great difficulty in assuring 
the friends of the patient, even in her 
last days, that it was not a case of mere 
deception, perversity, and vicious ca- 
price. 

This example enforces its own les- 
son. Happily, tumors in the brain are 
not frequent, though they may be met 
with atany time. But the delicate and 
complex organ of thought and feeling 
is subject to numerous diseases of all 
grades of intensity, to morbid predis- 
positions that come down as taints in 
the ancestral stream, to defective nu- 
trition, to early perversion and arrest 
of growth by premature organization, 
to debility and exhaustion from over- 
work and lack of necessary rest—all of 
which are liable to disturb the mind 
and derange the conduct as absolutely 
as the existence of a tumor buried in its 
lobes. 

Is there provision for communicating 
knowledge upon these subjects with any 
efficiency to teachers, in a single normal 
school in the land? While it should be 
at the foundation of the teacher’s prep- 
aration, it is neglected everywhere. In 
all other vocations that are studied, the 
first thing is to get a knowledge of the 
nature and properties of the material 
which the student is to be employed 
upon; but, strange to say, in the train- 
ing of teachers this kind of knowledge 
is practically left out of the curriculum. 


THE PROGRESS OF JOURNALISM. 


We have received, printed on a fly- 
sheet, the article contributed by Prof. 
Sumner to Seribner’s Magazine, on 


“What our Boys are reading.” It is 
earnestly commended to the attention 
of editors in an accompanying circular, 
signed by Presidents Porter and Wool- 


VOL. x111.—16 
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sey, and other eminent gentlemen of 
New Haven, and we are glad to have 
the subject thus weightily presented. 
Prof. Sumner says that— 


‘“* There is a periodical literature designed 
for boys of from twelve to sixteen years of 
age, that has been growing up among us 
within the last few years, until it is widely 
circulated, and that is of a very pernicious 
character. The boys’ newspapers contain 
stories, songs, mock-speeches, and negro- 
minstrel dialogues, and nothing else. The 
literary material is either intensely stupid, 
or spiced to the highest degree with sensa- 
tion. The dialogue is short, sharp, and con- 
tinuous, is broken by the minimum of de- 
scription, and by no preaching. . . . The 
stories are not markedly profane and they 
are not obscene. They are indescribably 


vulgar.” 


Prof. Sumner gives illustrations of 
their coarse vulgarity, and points out 
that the type of character illustrated 
and applauded is that of the vagabond, 
the adventurer, the prize-fighter, and 
the blackguard. It is deplorable that 
such a style of literature should have ap- 
peared among us, and grown to an ex- 
tended influence. Familiarity with it 
cannot fail to be vicious and degrading, 
and it is well to warn parents and teach- 
ers of this insidious agency of mischief, 
to which our youth are exposed. 

Nevertheless, we must be fair to 
the boys, and remember the examples 
that are set them by older people. Prof. 
Sumner observes: “ We say nothing of 
the great harm that is done to boys of 
that age by the nervous excitement of 
reading harrowing and sensational sto- 
ries, because the literature before us 
only participates in that harm with 
other literature of far higher preten- 
sions.” But, instead of “ saying noth- 
ing,” we think Prof. Sumner should 
have felt it incumbent upon him to 
give emphasis to this consideration, and 
sharply reprobated a system of adult 
journalism, the imitation of which leads 
to such corrupting results. For the 
boys’ newspapers are nothing less than 
imitations of more pretentious news- 
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papers, only a grade or two lower in 
coarseness and vulgarity, as suits the 
immature condition of mind to which 
they are addressed. Prof. Sumner says 
that “these papers poison boys’ minds 
with views of life which are so base 
and false as to destroy all manliness and 
all chance of true success.” But pray, 
what are the “ views of life ” currently 
set forth in our mature literature of the 
widest circulation? They are false, ex- 
travagant, distorted, and misleading, to 
the last degree. But, instead of being 
condemned and forbidden, this litera- 
ture is widely read and freely indorsed, 
and, under the sordid inducements its 
disseminators are able to offer, the tal- 
ent of the country is at their dispo- 
sal. How long is it since a journal, 
whose blood-and-thunder stories had 
pushed it into enormous circulation, 
bought up statesmen, and littérateurs, 
and clergymen, and presidents of col- 
leges in dozens, who contributed their 
perfunctory essays to be sandwiched 
among the stupid clap-trap tales for 
which the sheet was bought? The 
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prize-ring? A notorious bruiser, tired 
of mauling his fellow-creatures, turned 
black-leg and politician, giving alter- 
nate attention to the gambling-den and 
the Senate-chamber, and, when he dies, 
the newspapers are overrun with mul- 
tifarious discussions about him! The 
boys’ papers will probably take up the 
topic of Morrissey, and improve it in 
their own way. Prof. Sumner said that 
“this subject is of interest to the stu- 
dents of social phenomena,” and this 
is our concern with it. But it is the 
province of these students to consider 
facts in their relations and mutual de- 
pendencies. The boys’ newspapers are 
not isolated things; and they can be 
condemned for no reasons that have 
not a much further application. 


SEDG WICK ON THE,“ VESTIGES OF 
CREATION.” 


Apa Sepewick was Professor of 
Geology in the University of Cambridge 
and President of the Geological Society 
of London, and in an anniversary ad- 


boys’ newspapers have probably not | 7 — that pe in mee said, 
‘““ We have a series of proofs most 


money enough yet to buy respectability 
in this way, but with sufficient enter- 
prise they may imitate this feature also. 
Are we not told that newspapers must 
suit supply to demand, that they are 
made to sell and must be adapted to the 
state of mind of their patrons and pub- 
lish what people want to read /—how far 
do the boys’ newspapers deviate from 
this primary requirement of a success- 
ful press? Villainous caricatures in 
family journals are mildly objected to 
by some, but the aggrieved publishers 
beg to know how else they are to 
get an “enormous circulation.” The 
ideals of the boys’ newspapers are 
said to be low. What is the altitude 
of the sporting ideals recognized by 
popular newspapers? If the rich may 
have their fun in“ horse-racing, and the 
colleges may enjoy their rowing- 
matches, how can the boys be much 
censured for taking some interest in the 





emphatic and convincing that the ap- 
proach to the present system of things 
has been gradual, and that there has 
been a progressive development of organic 
structures subservient to the purposes of 
life.” This is rank evolution, even for 
to-day, though uttered forty-seven years 
ago! But in 1834 Dr. Sedgwick got a 
fat and easy church sinecure, becoming 
Prebendary of Norwich, which perhaps 
accounts for the sour milk in the fol- 
lowing cocoanut. In 1844 the reverend 
geologist wrote to Macvey Napier, edi- 
tor of the Edinburgh Review, concern- 
ing the “ Vestiges of Oreation,” and 
his letter contains the following pas- 
sage, which is to be taken as represent- 
ing the Norwich prebendary, rather than 
the President of the Geological Society 
who speaks in our previous quotation : 
“I now know the ‘ Vestiges’ well, and I 
detest the book for its shallowness, for the 
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intense vulgarity of its philosophy, for its 
gross, unblushing materialism, for its silly 
credulity in catering out of every fool’s dish, 
for its utter ignorance of what is meant by 
induction, for its gross (and, I dare to say, 
filthy) views of physiology—most ignorant 
and most false—and for its shameful shuf- 
fling of the facts of geology so as to make 
them play a rogue’s game. I believe some 
woman is the author; partly from the fair 
dress and agreeable exterior of the ‘ Ves- 
tiges,’ and partly from the ignorance the 
book displays of all sound physical logic. 
A man who knew so much of the surface of 
physics must, at least on some one point or 
other, have taken a deeper plunge ; but ald 
parts of the book are shallow. . . . From 
the bottom of my soul I loathe and detest 
the ‘ Vestiges.’ ’Tis a rank pill of asafe- 
tida and arsenic, covered with gold-leaf. I 
do, therefore, trust that your contributor has 
stamped with an iron heel upon the head of 
the filthy abortion, and put an end to its 
crawlings. There is not one subject the 
author handles bearing on life, of which he 
does not take a degrading view.” 

There is not much writing in this 
style nowadays, a generation having 
made a great difference in the spirit 
with which this subject is discussed. 
It is noteworthy that the furious de- 
nunciations of the doctrine that man 
has been created through the unfolding 
of the universe, rather than by a spe- 
cial miracle, are now put less on the 
ground of mere dislike and disgust than 
on that of its scientific falsity. It is 
strangely said that the idea of the der- 
ivation of the human race by the op- 
erations of natural law, such as govern 
the development of the individual, is 
unscientific, while the notion that man 
was supernaturally injected in a perfect 
state into the existing system of things 
is held to be the true scientific view. 
For the benefit of those who want to 
hear both sides, we republish, in the 
May SuppLement, a vehement diatribe, 
by Dr. Elam, purporting to be a reply 
to Prof. Tyndall’s “ Man and Science.” 
He is at home in the style of Sedgwick 
when writing upon the “ Vestiges,” 
but he has the sense to see that the 
question is after all a scientific one. He 
says: 
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“ Not because it is unutterably disgust- 
ing and humiliating, but because the idea 
is profoundly and irredeemably unscientific, 
founded on false data, false conceptions, and 
false reasonings, do I altogether repudiate 
our ‘wormy’ and ape-like ancestry. Upon 
man everywhere, debased, degraded, fallen 
from his high estate though he may be, I 
see the seal and impress of his apecial and 
divine origin.” 


Tue Rev. Joseph Cook seems to be 
trying, commendably, to state things 
as they are, but finds it difficult. The 
other Monday he characterized Tue 
Porvutar Science Monraty as a “ use- 
ful” periodical, and in this he was quite 
correct. He also affirmed that it is 
“ crudely edited,” and here he was, no 
doubt, much nearer the truth than he is 
wont tobe. But when he speaks of Vir- 
chow in connection with the Monthly his 
old propensities overcome him. He said 
of Prof. Virchow’s discourse on “‘ The 
Liberty of Science in the Modern State:” 
“Tae Popvutar Science Monrtaty has 
indeed published an imperfect report 
of this great address; but it has failed, 
as has also Asa Gray, of Cambridge (in 
an article in the Independent), to bring 
out the breadth of the collision between 
Virchow and Haeckel.” A false impres- 
sion is here created, to say the least. 
We have not printed an imperfect re- 
port of Virchow’s address, but a full 
and faithful translation of it. As to 
our having failed to bring out the 
“ breadth of the collision between Vir- 
chow and Haeckel,” it happens that we 
have done that very thing, and are 
the only parties that have done it. We 
printed both speeches—side by side—in 
the February Porv.ar Science Suprie- 
MENT, and, moreover, so that they can 
be sold with ten other elaborate articles 
at half the price that Murray charges 
for Virchow’s speech alone. If, there- 
fore, any one wishes to get a clear no- 
tion of the breadth, depth, height, and 
momentum, of this remarkable “col- 
lision,” he will find it in the periodical 
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which, according to Mr. Cook, did not 
contain it. 

Iw an elaborate article entitled “ Vir- 
chow and the Teachings of Science,” 
contributed to the Nineteenth Century’ 
by Prof. Kingdon Olifford, the great 
German has received his decisive and 
annihilating answer. So clean and fin- 
ished a piece of controversial work we 
have rarely seen. There is, of course, 
much in Prof. Virchow’s address that 
is true and important, but that which 
gives it celebrity is the avowal, by an 
eminent biologist, that the doctrine of 
evolution is not proved. This is at once 
a question of the nature, extent, and 
validity of evidence, and Prof. Clifford 
takes it up as a logician, in a very quiet 
way, with much delicate humor and a 
peculiar charm of style, for which he is 
unrivaled. Prof. Clifford points out the 
baselessness of Virchow’s conclusions in 
regard to the evidence for the descent of 
man, and, then passing to the question 
of education, he not only answers him 
effectually, but does it in such a manner 
as to make his paper a very important 
contribution to educational philosophy. 
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Strarcazine: Past anp Present. By J. 
Norman Lockyer, F.R.S. New York: 
Macmillan &Co. Pp. 496. Price, $7.50. 
Iv this elegant volume Mr. Lockyer gives 

an excellent popular account of the rise and 

progress of instrumental astronomy. His 
work is an admirable illustration of the law 
of mental evolution by which great results 
have been attained through prolonged pe- 
riods by minute increments of improvement. 
There were, of course, many conspicuous 
cases in which the science went forward, 
apparently by strides, as when Hipparchus 
invented the astrolabe, which led to the 
discovery of the “precession of the equi- 
noxes,” or when Galileo discovered the iso- 
chronism or equal-time oscillations of the 
pendulum, or when Dollond invented achro- 
_ 1 Reprinted in Taz Porviar Science Svur- 
PLEMENT for May. 
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matic lenses for the telescope, or when pho- 
tography and spectrum analysis were applied 
to celestial objects. But in all these cases 
of apparent sudden leaps, there was a pre- 
vious time of preparation, in which nu- 
merous failures, or partial but inadequate 
successes, led up to the matured result. It 
is interesting to trace in Mr. Lockyer’s pages 
the intimate and absolute dependence of 
astronomical*progress upon the skill of 
the mechanic in the workshop. The gen- 
ius of the inventor was always hampered 
by mechanical difficulties that could only 
be resolved by the dexterity and ingenuity 
of machinists and workers in metals, glass, 
and other materials. The bold speculator 
could conjecture, and the mathematician 
could verify, but alJl had to wait for the pro- 
ficiency of the practical manipulator. 

Mr. Lockyer opens his book with an ac- 
count of early star-gazing in the pre-tele- 
scopic age, which terminates with Tycho 
Brahe, who died early in the seventeenth 
century. The second division of his work 
is devoted to the development of the tele- 
scope; the third, to time and space meas- 
urers; the fourth, to modern meridional 
observations with transit-instruments ; the 
fifth part deals with the equatorial, and the 
mounting of large telescopes, and modern 
observatory equipments; and in the last 
division of the work, astronomical physics, 
Mr. Lockyer treats of the chemistry of the 
stars, spectrum analysis, and photography, 
applied to the heavenly bodies. His book 
is elaborately illustrated, and is a useful 
popular eontribution to astronomical liter- 
ature. 


InrernaTionaL Screnriric Series, No. 
XXIII. Srvpres in Srecrrum Awnaty- 
sis. By J. Norman Locxyrr, F. R. 8. 
D. Appleton & Co. Pp. 251. 

Tue name of Mr. Lockyer is eminent in 
connection with spectrum analysis, and will 
secure intelligent attention to whatever he 
writes upon it. But the subject has been 
so thoroughly sifted and expounded for the 
last five years, that, in contributing a vol- 
ume upon it for the International Scientific 
Series, he had by no means an easy task. 
Declining to follow in the beaten paths of 
compilation, and avoiding a mere restate- 
ment of rutliments, or the detailed treat- 
ment of systematic treatises like those of 
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Schellen and Roscoe, Mr. Lockyer has adopt- 
ed an intermediate and independent course, 
and made an instructive volume of moderate 
size on questions at present most interest- 
ing in the theory and practice of spectro- 
scopy. Treating but briefly of the con- 
struction of the spectroscope, which is so 
fully dealt with in the current works, he 
gives more attention to its uses and results 
in connection with problems that are now 
undergoing investigation. Chapter I con- 
tains an excellent statement of the laws of 
wave-phenomena, that are at the foundation 
of the theory of spectrum analysis ; and, as 
an example of the style and illustration of 
the book, as well as the interest of the ex- 
position, we reproduce a portion of it in the 
present number of the Monthly. Chapter 
IV., treating of atoms and molecules, pre- 
sents admirably the views at present held 
by chemists and physicists respecting the 
molecular constitution of matter in its rela- 
tions to spectral phenomena. But the vol- 
ume of Studies is mainly devoted to topics 
that concern amateurs and experimenters in 
the laboratory or the observatory. Besides 
the numerous woodcuts and the colored 
map of radiation and absorption spectra, 
Mr. Lockyer has introduced a series of pho- 
tographic plates showing actual effects more 
accurately than would be possible with en- 
gravings ; and this feature somewhat en- 
hances the cost of the book. 


Tue Eprocn or tae Mamoru, AND THE Ap- 
PARITION OF MAN UPON THE Eartu. By 
James C. Sournatt, A. M., LL.D. With 
Illustrations. Philadelphia: J. B. Lip- 
pincott & Co. Pp. 430. 


We cannot deal with this book better 
than to give here a portion of the able ar- 
ticle devoted to it in the Saturday Review : 


“ The advance of prehistoric archeology, the 
latest of the sciences, is not altogether as yet 
the continuous onward flow which enthusiasts 
in the study would have itto be. It is more 
like that of a tidal river—periods of reaction 
or reflux alternating with the general progres- 
sive set of the current onward. Bound up as it 
is with the theory of evolution as represented 
in the main by the views of Mr. Darwin, there 
is no wonder that the new study is met at times 
by a certain ebb in popular favor, or even in the 
acceptance of serious inguirers. None need 
complain, however, if the ground has to be thus 
gone over again with increased care and in a 
more critical spirit, so that the result be to con- 
solidate more thoroughly what has been really 
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gained from the study of the evidences, as well 
as to put a wholesome check upon tendencies 
which threaten a dangerous expansion of theory 
beyond the limits of fact. In this way much 
good may be done by attempts like that of Mr. 
Southall, in his ‘Epoch of the Mammoth,’ to 
bring to a focus the scattered rays of light 
which the most recent inquiries have shed upon 
the chronology of human life, tracing the his- 
tory of man to the period of its dawn, and seek- 
ing to assign to ite beginning something like 
a definite term of years. In the work recently 
published he urges once more, with the aid of 
fresh arguments and additional evidences, the 
views previously advanced in his * Recent Ori- 
gin of Man.’ There can be no inquiry more im- 
portant to the interests of science, if not to in- 
tereste still wider and more sacred, or which 
more requires to be treated in an open, calm, 
and candid spirit. Unhappily it is not altogether 
in such a spirit that we find it approached by 
Mr. Southall, who soon makes it apparent that 
his object is to enforce a foregone conclusion 
rather than to conduct a critical and unbiased 
inquiry. He holds as it were a brief against a 
certain school of opinion, instead of taking his 
seat upon the bench of scientific judgment. In 
his opening chapters he hastens to lay down the 
conclusion to which he is desirous of leading 
the reader, and the issue on which he is pre- 
pared to stake his cause. If he can but succeed 
in bringing down the date of man’s origin im- 
meneely within the limits assigned to it by geol- 
ogists and paleontologists in general, there will 
be no room left for any gradual and slow devel- 
opment of humanity from a low and savage 
state, still less for man’s emerging from rela- 
ticnship with even lower animal forms. The 
result will be a verdict for what was till lately 
the received or orthodox belief, that man ap- 
peared abruptly upon earth in the plenitude of 
his powers, stature, and organization, at a defi- 
nite moment of time not many thousand years 


ago. 

“Undismayed by the long array of distin- 
guished names which he acknowledges to be 
opposed to his view of man’s comparatively re- 
cent origin, Mr. Southall boldly proclaims the 
theory of evolution a feilure. As for the exist- 
ence of man during the Miocene or Pliocene 
age, he may safely speak of the evidences as 
speculative at the best, no remains of man or of 
his works having been actually produced from 
strata of that period. It is with quaternary man 
at the furthest that he feels called upon to deal. 
And he seeks to bring down the proofs of man's 
existence within limits narrow indeed, com- 
pared with the million years inferred by Mr. 
Wallace, Prof. James Geikie, and Mr. Vivian, 
from the stalagmitic deposits of the Devonshire 
and other caves, with the 800,000 years original- 
ly assigned by Sir C. Lyell, or with the 200,000 
to which that eminent geologist was latterly in- 
clined to reduce his figures, and at which Mr. 
Croll arrives from elaborate caleulatious of the 
successive glacial periods. We fail, however, 
to see him grapple so directly or tenaciously as 
we could have wished with the evidences of 





















a 















PE A A AE PENNE APS a 





































246 





man’s existence during, or even prior to, the 
last glacial epoch, i. e., at the time when the ice- 
sheet enveloped Northern Europe as far south 
as latitude 54°; for the glacial stage still lingers 
in Switzerland and the Pyrenees, and continues 
in fall sway in Greenland and Labrador. We 
find no adequate reference made to the imple- 
ments met with in the till or bowlder drift. He 
is content to set aside many an important issue, 
such as this, with the assurance that ‘ physical 
science has its fashions like metaphysics, that 
theories are ever changing, and that Darwinism 
and prehistoric archrology, twenty years from 
to-day, may be both forgotten.’ A great point 
with bim, in opposition to the antiquity of man, 
is the unity of the human race, for which, be- 
yond denial, a strong case is to be made ont, and 
which, as it stands by itself, must be regarded 
as the most solid and the best-welded link in 
his whole chain of argument. But this unity, 
resting upon the world-wide diffusion of sym- 
bols like the pre-Christian cross, the legend of 
the deluge, or of a terrestrial paradise, with 
common habits of interment, and domestic 
usage and similarity of speech—even when 
pushed to the extreme length which ench argu- 
ments attain in the hands of enthusiasts like 
Mr. Southall—is far from compelling the narrow 
contraction of time within which he would re- 
duce the differences entailed by the disruption 
of that primary unity. It is true that many 
arguments brought forward on the side of ex- 
treme antiquity have broken down ; but what 
are the few that our author may have dispored 
of, beside the host of facts which the industry 
of paleontologists and the critical study of lan- 
guage and of race have verified and correlated ? 
The zodiacs of Dendera and Esne may be given 
up as works of art more than 5,300 years old. 
The fossil man of Guadaloupe may be reduced 
to the status of a commonplace Carib not many 
centuries back, in company with the fossil man 
of Denise buried under the lava of Auvergne, 
and the human remains found, as at first alleged, 
under the coral limestone of Florida, but since 
referred to the recent fresh-water sandstone for- 
mation. The cone of the Tiniére may be brought 
down from a date of 10,000 years to less than a 
third of that amount ; and the notches in bones 
from the Pliocene beds of the Val d’Arno, said 
to bear the marks of knives, may be referred to 
the gnawings of porcupines or of some extinct 
rodent. But what is this more than to say that 
because, for instance, not a few palolithic im- 
plements, so called, have been proved to be 
fictitious, therefore the countless stores which 
crowd our museums are to be set aside as 
worthless? In this easy and high-handed man- 
ner are the inferences drawn from the innumer- 
able implements met with in the river-gravels 
(sometimes, as our author allows, a hundred 
feet above the present water-level) summarily 
disposed of. These gravels he admits, whether 
of higher or lower level, to have been deposited 
about the close of the Glacial age, and such, 
therefore, we may regard the date of man. 
Within the human period then, at least, the 
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valley of the Somme has been hollowed out, and 
the Thames brought within its existing narrow 
limits from the wider range to which its beds 
of gravel, with bones deeply buried, bear record. 
With the ordinary explanation of valley erosion, 
as laid down by Sir C. Lyell, and other standard 
writers apon geology, our author is wholly dis- 
satisfied. Instead thereof, he brings in the por- 
tentous hypothesis of a Palaolithic flood, in- 
duced either by an inflow of the sea, or (as more 
in conformity with the fact of the gravels being 
those of freeh water) a ‘ piuvial period’ on an 
immense scale following the Glacial period—in 
fact, the down-pour due to the melting up of the 
vast ice mass. 

“What were the impressions made upon the 
dwellers by the banks of the Ouse, or the fens 
of East Anglia, as the sea rose a hundred feet 
higher than it is now, aggravated as it was by 
the plnvial rainfall which *‘ overwhelmed the 
habitations of the contemporaries of the mam- 
moth,’ we utterly fail to realize. Paroxysmal 
effecte, on a scale so gigantic as this, have long 
been removed from the conception of sober ge- 
ologists of the English school. On continents 
later known and Jess thoroughly explored—with- 
in whose vast boundaries Nature seems to have 
carried on, or still to carry on, her operations in 
the stupendous fashion to which the cafions of 
America and valleys like the Yosemite bear wit- 
ness—phenomena of this kind may eeem con- 
ceivable enough. And it is upon observations 
and estimates such as those of Prof. Andrews, 
of Chicago, based upon the aspects of Nature in 
the great far West, that our author rests his 
representation of the catastrophes of man’s early 
history. It is with limited, settled, old-world 
countries like England that we for our part bave 
todo. And are we to conceive our quiet little 
island, within the scanty ten thousand years or 
80 doled ont by our author as the ‘age of the 
mammoth,’ raised up some hundreds, if not 
thousands, of feet—for Mr. Southall concurs 
with established geology as to the fact of oscil- 
lations to this extent—and swept by pluvial 
storms till the gravel was piled up a hundred 
feet in places? Are we to believe that within 
the same period the British Islands were still 
joined by a broad tract of land to France and 
Holland, ‘the waters of the Thames and the 
Rhine forming a common trunk, discharging it- 
self into the North Sea, and the rivers of our 
south coast uniting with the Seine and the 
Somme to run westward into the Atlantic?’ 
Why, the period since the Roman invasion 
carries us back to very nearly a fifth of this 
range of time, and in all these years we find the 
general level of the eouthern coaet not disturbed 
one inch, the apparent local] changes being due 
to erosion of the land by tide and storm, as at 
Winchelsea and Reculver, or to heaping up of 
shingle and sand, as at Pevensey and Sandwich. 
It may do in the New World to quote Humboldt 
for ‘ Jorullo in Mexico being seen to rise from 
a level plain, on September 14, 1759, to a height 
of 1,681 feet,’ as a proof that ‘force, no less 
than time, is an element in geological action.’ 
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But our dull imaginations have too much in 
common with the sluggish physical movements 
of our island-home for us to soar to the heights 
of calculation which seem so easy to Mr. Southall. 

“It isin dealing with the age of the great ex- 
tinct mammals that our author shows most con- 
spicuously this tendency to shirk (unconscious- 
ly, of course) the difficulties with which the 
problem is surrounded in Europe. That early 
man was contemporary—in what is now Eng- 
land, Southern France, and Germany—with the 
lion, the bear, the hyena, the gigantic elk, the 
reindeer, and the mammoth, the conditions un- 
der which their bones are found intermingled 
have long placed beyond reasonable doubt. In 
the case of the reindeer and the mammoth, the 
evidence is raised to certainty by the discovery 
of outlines of those animals etched, with rude 
but highly-expressive art, upon fragments of 
bone.” 


CuemicaL anp Geotocica, Essays. By 
Tuomas Srerry Hunt, LL.D. Second 
edition. Salem: 8. E. Cassino. Pp. 
536. Price, $2.50. 

WE noticed this admirable volume upon 
its first appearance three or four years ago, 
and are glad to observe that it has passed 
to a second edition. The plan of the work 
is not changed, as its essays have some- 
thing of an historical import, which it was 
thought inexpedient to disturb, so that in 
the work of revision the author has confined 
himself to the correction of typographical 
errors in the text. But he has prefixed to 
the volume an elaborate essay of very great 
interest upon questions connected with the 
general scope of the work, upon which de- 
cided progress has been made since the 
first publication, and these additions are 
well worth the price of the new edition. 
We quote a portion of this preliminary es- 
say, which treats of the ancient constitu- 
tion of the air, and from which the author 
rises to the consideration of cosmical at- 
mospheres and the diffused medium of ce- 
lestial space : 

“On pages 46-48 is a suggestion, made many 
years since, regarding the question of the tem- 
peratare of the earth's surface in former geo- 
logical periods, which, from its bearings, both 
direct and indirect, on some recent geological 
theories, calls for further notice. From the 
great amount of carbon and hydrocarbons of 
organic origin found in the rocky strata of the 
earth, it has long been inferred that the atmos- 
phere of earlier times must have contained a 
large quantity of carbonic dioxide (carbonic 
acid) which yielded up its carbon for the nutri- 
tion of the ancient floras. From this the late 
Major Edwin B. Hunt concluded that, the atmos- 
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phere in former periods being much denser than 
at present, the temperature at the earth's sur- 
face, due to solar radiation, would be greater 
than now. It was subsequently pointed out by 
the present writer that, as already shown by 
Tyndall, the relations of carbonic acid to radiant 
heat are such that a quantity of this gas too 
smal] to affect considerably the weight of the 
atmospheric column would, by preventing the 
loss of heat, suffice to produce a tropical tem- 
perature over the earth at the sea-level. 

“ The quantity of carbon which has been re- 
moved from the air by vegetation in past ages 
is, however, very considerable. In a communi- 
cation by the writer to the American Associa- 
tion for the Advancement of Science, at Buffalo, 
in 1866, it was stated that the whole amount of 
free oxygen in the present atmosphere is no 
more than sufficient to form carbonic acid with 
the carbon of a layer of coal covering the globe 
one metre in thickness, and that the aggregate 
of carbonaceous matter in the earth's crust 
would probably much exceed this. Such a layer 
of coal, of specific gravity 1.25, would have a 
weight equal to 3,160,000 groes tons to the 
square mile; while Mr. J. L. Mott, in a commu- 
nication to the British Association for the Ad- 
vancement of Science, in 1877, estimates the 
total amount of carbonaceous subetances in the 
earth at not less than 8,000,000 tons of carbon 
to the square mile, and probably many times 
greater. This minimum amount of pure car- 
bon is equal to 600 times the present amount of 
carbonic acid in the atmosphere, or to nearly 
one-fourth ite entire volume; and, inasmuch 
as the fixation of carbon by vegetation liber- 
ates a corresponding volume of oxygen, would 
represent, according to him, a greater amount 
of thie gas than the present atmosphere con- 
tains. In addition to this, it must be considered 
that the composition of the various hydrocarbon- 
aceous minerals shows a deoxidation not only 
of carbonic acid but of water. The amount of 
liberated oxygen derived from water equals, for 
the various coals and asphalts, from one-eighth 
to one-fourth, and for the petroleams one-half 
of that set free in the deoxidation of the car- 
bon which these hyd rb bodies con- 
tain. To this must be added also the oxygen 
set free in the generation of metallic sulphides 
by the deoxidation of sulphates, which is ef- 
fected through the agency of organic matters, 
and indirectly liberates oxygen. Against this 
we must, however, set the unknown but very 
considerable amount of oxygen absorbed in the 
peroxidation of ferrous oxide liberated in the 
decay of the silicates of crystalline rocks; which 
may, perhaps, serve to explain the disappear- 
ance from the air of the whole of this excess of 
oxygen. 

“The terrestrial vegetation and the air- 
breathing fauna, which we find from Paleozoic 
ages, are, it is unnecessary to remark, incom- 
patible with an atmosphere holding one-fourth 
its volume of carbonic acid, and the difficulty of 
the problem is greatly increased when we con- 
sider that this amount, corresponding to the 
carbon fixed in the earth's crust in deoxidized 
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forms, is insignificant when compared with that 
which has been absorbed during the decomposi- 
tion of silicated rocks and is now fixed in the 
form of limestones. The magnitude of this 
process is seen when we consider that all the 
argillaceous rocks and clays of the stratified 
formations have come from the decay of the 
feldspare and other silicates of the earlier eozoic 
terrenes through the intervention of carbonic 
acid, and that the resulting alkaline and earthy 
carbonates are now represented by the lime- 
stones so abundant in the earth’s crust. It was 
shown, in the author’s communication already 
quoted, that a layer of pure limestone covering 
the earth's surface to a depth of about twenty- 
eight feet (8.61 metres) corresponds to an 
amount of carbonic acid which, if set free, 
would double the weight of the present atmos- 
phere, and the existence of great limestone 
and dolomite formations, many hundred feet in 
thickness, at different geological horizons over 
wide areas, will, it is believed, justify the con- 
clusion that the earth’s crust contains, fixed in 
the form of carbonates, an amount of carbonic 
acid which, if liberated in a gaseous form, would 
be equal in weight to at least two hundred at- 
mospheres like the present one. A portion of 
this carbonic acid was doubtless separated at an 
early period in the history of our globe, since 
the limestones of eozoic rocks are of consider- 
able thickness, and those of more recent times 
are in part derived from the solution and re- 
deposition of the older limestones. The only 
known source of carbonic acid, apart from com- 
bustion and respiration, are certain terrestrial 
exhalations of the gas, probably due to chemical 
reactions liberating smal] portions which had 
long before been fixed in the form of carbonates. 
We are thus forced to one of two conclusions: 
either the wholly improbable one that the at- 
mosphere, since the appearance of organic life 
on the earth, has been one of nearly pure car- 
bonic acid, and of such immense extent that the 
pressure at the surface would have sufficed, at 
ordinary temperatures, for its liquefaction ; or 
else, the atmosphere being so constituted as to 
permit vital processes, that carbonic acid, as 
fast as removed by chemical action at the earth's 
surface, was supplied from some extra-terres- 
trial source. We may, in accordance with this 
last hypothesis, admit that the atmosphere is 
not terrestrial but cosmical, and that the air, 
together with the water surrounding our globe 
(whether in a liquid or a vaporous state), be- 
longs to a common elastic medium, which, ex- 
tending throughout the interstellary spaces, is 
condensed around attracting bodies in amounts 
proportional to their mass and temperature, 
while in the regions most distant from these 
centres of attraction this universal atmosphere 
would exist in the state of greatest tenuity. 
Such being the case, a change in the atmos- 
phere of any globe, whether by the absorption 
or disengagement of any gas or vapor, would, 
by the laws of diffusion and of static equilib- 
rium, be felt everywhere throughout the uni- 
verse ; and the fixation of carbonic acid at the 
surface of our planet would not only bring in a 
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supply of this gas from the worlds beyond, but, 
by reducing the total amount of it in the uni- 
versal atmosphere, would diminish the atmos- 
pheric pressure at the surface of our own and 
of other worlde. 

“ This hypothesis is not altogether new. Sir 
William R. Grove, in 1842, put forth the notion 
that the medium of heat and light may be ‘a 
universally diffused matter,’ and, subsequently, 
in 1848, in his celebrated ‘ Essay on the Corre- 
lation of Physical Forces,’ in the chapter on 
Light, concludes, with regard to the atmoephere 
of the sun and the planets, that there is no 
reason why these atmospheres ‘should not be, 
with reference to each other, in a state of equi- 
librium. Ether, which term we may apply to 
the highly-attenuated matter existing in the in- 
terplanetary spaces, being an expansion of some 
or all of these atmospheres, or of the more vol- 
atile portions of them, would thus furnish mat- 
ter for the transmission of the modes of motion 
which we call light, heat, etc., and possiby 
minute portions of these atmospheres may, by 
gradual accretions and subtractions, pass from 
planet to planet, forming a link of material com- 
munication between the distant monads of the 
universe.’ Subsequently, in his address as Pres- 
ident of the British Association for the Ad- 
vancement of Science, in 1866, Grove further 
suggested that this diffused matter might be a 
source of solar heat, inasmuch as the sun may 
‘condense gaseous matter as it travels in space, 
and so heat may be produced.’ 


Porrery: How ir 1s Mabe, irs SHAPE AND 
Decoration. With a Full Bibliography 
of Standard Works upon the Ceramic Art, 
and 42 Illustrations. By Gzorcz Warp 
Nicnots. New York: G. P. Putnam’s 
Sons. Pp. 142. Price, $1.25. 


Tuts seems to be a useful little manual, on 
a subject that is now attracting a good deal 
of attention. It is elegantly illustrated and 
beautifully printed, and it will be especially 
prized by many on account of its copious 
bibliography of the principal works upon 
the ceramic art. The volume is thus char- 
acterized by the author, in a few words of 
preface : 


“Tt is the object of this book to show that the 
manufacture of pottery may become one of the 
great art-industries in the United States ; to de- 
scribe the laws which govern the form and 
decoration of pottery; and to give practical 
instruction in the art of painting, either with 
vitrifiable or common oil colors, upon hard or 
soft porcelain, or upon earthenware. It is the 
result of long and careful study, and is intended 
not only for the benefit of professional potters 
and decorators, but for that large class of per- 
sons who are seeking to acquire this art, either 
for entertainment or as a remunerative occupa- 
tion.”” 





LITERARY NOTICES. 


Pamartive Property. Translated from the 

French of Emirz pe Lavetere. By G. 

R. L. Marriorr, B. A., LL. B. With 

an Introduction, by T. E. Currre Les- 

tz, LL. B. New York: Macmillan & 

Co. Pp. 356. Price, $4.50. 

Tuts is an able work on land-tenure from 
the point of view of modern investigation 
into early social conditions. The author 
holds radical views upon the subject, which 
differ widely from those that prevail in 
this country: “ He is of opinion that the 
dangers of democracy lie in the inequality 
of conditions, and that, unless the catas- 
trophe can be prevented by measures of 
state on a large scale, the same struggle 
between rich and poor which destroyed the 
republics of antiquity will destroy the mod- 
ern states also. He holds that the econo- 
mists have made a fatal mistake in press- 
ing the advantages of individual property 
in land, and that the abstract arguments by 
which private property is explained and de- 
fended as an institution are in favor, not of 
private and exclusive ownership, but of a 
form of tenure under which each man, as 
he comes into the world, shall be a proprie- 
tor.” M. de Laveleye assumes the law of 
evolution of property in land, and traces 
the history of its development in England, 
China, Italy, Holland, France, Belgium, 
Russia, India, Switzerland, and Germany. 
The questions opened by Sir Henry Sumner 
Maine, in his “ Village Communities,” are 
here vigorously pursued, with large acces- 
sions of new and interesting matter. 


Syttasus or Lectures 1n ANATOMY AND 
Puysio.oey, for Students of the State 
Normal and Training School at Cort- 
land, N. Y. By T. B. Srowext, A. M. 
Syracuse, N. Y.: Davis, Bardeen & Co. 
Pp. 82. Price, 50 cents. 

Tis book is prepared merely as an 
aid to students in anatomy and physiology. 
The author does not assume for it that it is 
in any sense a substitute for a text-book, or 
other book of reference, but that economy 
of time and greater thoroughness may be 
secured by thus directing the attention to 
matters of chief importance. It is intended 
to be used in connection with anatomical 
demonstrations, charts, diagrams, and the 
microscope. Terms which are merely tech- 
nical, as the names of the muscles and the 
bones, have been omitted. 
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The Disinfection of Streets and Sewers.— 
How some of the worthless by-products of 
chemical works might be turned to good 
account in disinfecting the streets of our 
American cities, is shown by Mr. H. G. 
Debrunner, in the Philadelphia Chemist and 
Druggist. He is led, by the results of ex- 
periment, to believe that street-mud and the 
sewer-water containing the same are the 
main factors in the distribution of con- 
tagious disease. This matter could be effect- 
ually disinfected, and that without extraor- 
dinary expense, by treating it with certain 
waste products, such as the mother-liquors 
of copperas aud alum. Many a factory 
would be glad to get rid of this refuse, and 
would give it away for nothing. With these 
disinfectants, diluted with water to the de- 
sired strength, the streets should be sprin- 
kled ; most of the waste substances are so 
powerful that they may be greatly diluted 
without losing their efficacy. In street-dust, 
the author has found, besides the usual in- 
organic bodies, a number of organic sub- 
stances—as, for instance, glutinous matter 
coming from abrasions of the hoofs of cat- 
tle. This matter varies in quantity from 
one-half to five per cent., and in some dust 
taken from roads leading to stock-yards it 
has been found in the proportion of as much 
as fifteen per cent. It decomposes readily, 
especially in the presence of water, and 
microscopic examinations of aqueous ex- 
tracts of the mud from such localities show 
living beings of the lowest classes of the 
vegetable and animal kingdom—algz, fungi, 
and various forms of infusoria. 


The Harpy Eagle.—The harpy eagle 
(Harpyia destructor), of which a spright- 
ly description is given by Dr. Felix L. Os- 
wald in the American Naturalist, has its 
native home in the forests of Southern 
Mexico. Its common English and its sys- 
tematic name, as well as its Spanish title, 
Aquila real (king-eagle), and its old Mexi- 
can name of “ winged wolf,” fitly character- 
ize the rapacity of this bird. It has a square, 
strong head, armed with a powerful bill that 
ean without any special effort crush a man’s 
finger-bones. Its broad, compact wings are 
moved by shoulder-muscles of enormous 
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strength; and its stout legs, feathered to 
below the tarsi, terminate in claws of such 
extraordinary power and sharpness that 
they leave their marks on the tough leather 
of a Mexican saddle, like the bite of a wild- 
cat. Its plumage is so elastic, so compact, 
and so firmly imbricated, that buckshot, 
striking on the wings or the breast of the 
bird at a certain angle, glance off, or fail to 
penetrate to vital parts. The fully-grown 
hen measures about three feet from its crest 
to the base of the tail, and from six to seven 
feet from tip to tip of the outstretched 


wings. The male is somewhat smaller, but’ 


the strength of the bird in proportion to 
its size is altogether abnormal. A tame 
old harpy eagle once engaged in mortal 
combat with a big shepherd-dog, and was 
only vanquished by a second dog that came 
to the assistance of his fellow. In a fight 
of ten minutes the first dog had received a 
deep gash in his throat (from which he soon 
bled to death), lost one of his eyes, and the 
bones of his skull and breast had been laid 
open in numerous places. In a fight be- 
tween a harpy eagle and a Mexican lynx 
which had been crippled by a shot through 
its haunches, but was otherwise in good 
fighting condition, the bird was torn to 
pieces, but the lynx did not survive him 
many minutes, having been literally flayed 
from its shoulders to the tip of the nose. 
The following narrative shows the bird's 
tenacity of life: A Mexican miner, before 
daybreak one morning, in the mountains 
near Orizaba, surprised a pair of harpies, 
and with a cudgel knocked down one of 
them, which flew directly at his head. The 
miner now dispatched the bird as he thought, 
with a few well-aimed whacks, and, shoul- 
dering his game, resumed his journey toward 
the valley. Half-way down the mountain- 
side he reached a steep cliff, and shifted 
his burden to his left shoulder, to use his 


f right arm to better advantage. But at the 


most critical moment of the dangerous de- 
scent he suddenly felt the claws of the eagle 
at his neck, and, in order to save himself, 
had to drop his stick, which fell down the 
cliffs and into the bed of a mountain-torrent. 
Holding on to the bird with one hand, he 
managed to reach the foot of the precipice, 
where he seized the struggling captive by 
the legs, and, swinging it up, dashed its 
head against a rock, till its convulsions had 
























ceased entirely. His arrival in the village, 
with the story of his adventure, created 


quite a sensation; but, when the bird was" 


deposited on the ground to be examined at 
leisure, it revived for the third time, struck 
its claws through the hand of its captor, 
struggled to its feet, and would have es- 
caped after all, if the enraged miner had 
not flung himself upon it, seized a stone and 
hammered its head to a jelly. 


Muslin Glass. —The mode of producing 
so-called “muslin glass” is as follows: 
After carefully cleaning the surface of a 
plate of glass, a layer of vitrifiable color is 
laid over it, the vehicle being gum-water, 
and care being taken to have the pigment 
evenly applied. The glass is then submitted 
to a gentle heat until the water has evapo- 
rated, when a stencil of the desired pattern 
is laid over the surface, and with a stiff 
brush the pigment is removed from the 
parts which are to be transparent. The 
glass is next inclosed in a frame, and above 
it is extended a piece of tulle or, if desired, 
embroidered lace, the embroidery in the lat- 
ter case being so disposed as to harmonize 
with the ground-pattern previously made. 
The whole is then hermetically closed in a 
box which contuins in its lower portion a 
reservoir holding a certain quantity of dry 
color in the form of impalpable powder. 
This by an air-blast is blown evenly upon 
the glass and adheres to the latter wher- 
ever the surface is not protected by the 
threads of lace. In this way the pattern of 
the latter is defined. In order to fix the 
powder, the sheets of glass are placed in a 
steam-chamber where the steam moistens 
the gum and causes the powder to adhere. 
The color is then burned in a special fur- 
nace. 


Variability of the Nebalz.—In a lecture 
recently delivered at Paris, under the au- 
spices of the Scientific Association of France, 
the eminent Swiss astronomer Wolf gave an 
account of recent researches on the “ vari- 
ability of the nebule.” His conclusions, as 
stated in Za Nature, are: that some of the 
nebule are certainly in a state of relative 
motion—at least one double nebula being 
known to astronomers, the component parts 
of which revolve about each other ; that in 
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all probability some of the nebula are wan- 
ing and disappearing—as instances of this 
he cites three nebulz in the constellation of 
Taurus; that possibly some of the nebula 
are undergoing a change of form; the spi- 
ral nebula in Canes Venatici appears to af- 
ford an illustration of this fact. As for the 
distances of the nebulz, they cannot yet be 
determined, but there are grounds for believ- 
ing that many of them are not more remote 
from us than the fixed stars. 


Copying Designs by Photography.—A 
new process of making photographic copies 
of machinery, drawings, plans, maps, etc., in 
blue lines on a white ground, has been in- 
vented by H. Pellet, a chemist of Paris. 
This process (says La Nature) is based on 
the peculiar property possessed by per- 
chloride of iron, whereby it is converted 
into protochloride by exposure to light. 
The protochloride is not affected by contact 
with prussiate-of-potash solution, but the 
perchloride at once becomes blue. M. Pel- 
let sensitizes a sheet of paper by dipping it 
in a bath consisting of water 100 parts, per- 
chloride of iron 10 parts, oxalic or some 
other vegetal acid 5 parts. In case the 
paper was not sufficiently sized, gelatine, 
isinglass, dextrine, or some such substance; 
would have to be added to this solution. 
The paper so treated—M. Pellet calls it now 
cyanofer-paper—is dried in the dark, and 
may then be kept for a length of time. It 
is very sensitive to light. To make a copy 
of a drawing made on transparent paper, 
the drawing is spread over a dry sheet of 
the cyanofer, a plate of glass laid over all, 
and the whole exposed to the light. In 
summer, with exposure to the full sunlight, 
it takes from fifteen to thirty seconds to de- 
compose so much of the perchloride of iron 
as is not protected by the lines of the draw- 
ing. In winter, an exposure of forty to sev- 
enty seconds is necessary. In the shade, 
in clear weather, the exposure varies from 
two to six minutes, and in cloudy or rainy 
weather, from fifteen to forty minutes. The 
electric light may be used instead of sun- 
light, the time of exposure varying accord- 
ing to the intensity of the light and the dis- 
tance. After exposure, the paper is dipped 
in a bath of prussiate of potash (15 to 18 
per 100 parts of water), and it at once as- 
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sumes a blue color wherever the perchloride 
is unaltered, all the rest of the surface re- 
maining white. The image is then freely 


washed in water, and passed through a bath. 


of chlorhydie acid (8 to 10 parts to 100 of 
water), which removes the protoxide of iron 
salt; it is then washed again in water, and 
finally dried. - The drawing then appears in 
blue lines on the pure white ground of the 


paper. 


The Chinese Loess or Loam Deposits.— 
The origin of the “ loess” deposits of China 
has long been a perplexing problem for ge- 
ologists. This deposit is spread almost con- 
tinuously over an area as large as the Ger- 
man Empire, besides existing in detached 
areas of nearly half that extent. Usually, 
the loess is several hundred feet in thick- 
ness, and in some places as much as 1,500 
or even 2,000 feet. It is an earthy sub- 
stance, of a brownish-yellow color, friable, 
chiefly consisting of argillaceous materials, 
with a small proportion of carbonate of 
lime ; it has also mixed with it more or less 
of fine sand, the grains of which are very 
angular. The Baron von Richthofen, in his 
work on “ China,” the first volume of which 
has appeared, offers the most satisfactory 
theory -yet presented of the origin of this 
loess. A very clear statement, both of the 
problem itself and of Von Richthofen’s solu- 
tion of it, is given by Prof. J. D. Whitney, 
in the American Naturalist, who states that 
the first geologist to notice and describe 
these remarkable deposits was Prof. Pum- 
pelly. According to him, the loess of China 
is a lacustrine formation, each of the basins 
in which it occurs having been once the bed 
of a lake. But the absence of stratification 
and of fresh-water shells, and the presence 
of the bones of land-animals, appear to 
be utterly incompatible with this theory. 
Besides, the loess indicates by its structure 
the growth on its surface of an abundant 
vegetation. But a greater difficulty still 
stands in the way of the theory of a lacus- 
trine origin—namely, the fact that every- 
where the loess plainly shows itself to be a 
deposit which was not laid down till after 
the surface of the country had assumed its 
present configuration. Hence Richthofen 
unhesitatingly declares himself in favor of 
a subaérial origin of the loess. Wind and 
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rain are, according to him, the agencies 
which produced these deposits. In the first 
place, he assumes the district of the loess 
to have been once destitute of outward 
drainage, and to have, in fact, consisted of 
a number of closed basins, such as are still 
found in the adjacent region, to the west, in 
Central Asia. These closed basins’ were 
prairies, and the loess is the collective resi- 
due of innumerable generations of herbace- 
ous plants, It is the inorganic residuum 
which has accumulated during an immense 
lapse of time, as the result of the decay of 
a vigorous prairie-growth, ever renewing it- 
self on the surface of the slowly-accumu- 
lating deposit. But how is the increase of 
the deposit provided for by the theory ? 
Unless there be some source supplying ma- 
terial from without, there can evidently be 
no gain in thickness, however many gener- 
ations of plants succeed each other. The 
necessary addition of mineral matters Richt- 
hofen considers to have been brought into 
these basins by two agencies, the rain and 
the wind, and the latter especially plays an 
important part in his theory. Each basin 
being surrounded by a rim of rocks, con- 
stantly undergoing decomposition, the par- 
ticles thus set free were either swept down 
the mountain-sides toward the central area 
by rain, or blown thither by air-currents, 
and, once entangled among the vegetation, 


| could not be caried farther. 


The Pennsylvania Oil-Regions.—The oil- 
regions of Pennsylvania are, in an article by 
M. C. A. Ashburner, in the Journal of the 
Franklin Institute, divided into three dis. 
tricts, the southwestern, the western, and 
the northern, the southwestern lying south 
of the Ohio and west of the Monongahela, 
the western occupying the water-basin of 
the Alleghany, between Pittsburg on the 
south and the Philadelphia & Erie Railroad 
on the north, and the northern district ex- 
tending north {rom the line of the same 
railroad. In the first of these districts the 
petroleum comes from the highest rocks, 
and in the third from the lowest, while in 
the second it comes from the rocks inter- 
mediate between the two. The “ oil-sand 
group” of the southwestern district is com- 
posed of three sandstone members, sepa- 
rated by intervals containing coal-seams, 























slate, and shale; but the second of these 
three members—the Mahoning sandstone— 
is the principal repository of petroleum in 
the southwestern district. The “ oil-sands” 
of the western district are also three in 
number. The first sand of this group yields 
a heavy lubricating oil, 30° to 35° gravity ; 
the second, an oil about 40° gravity; the 
third, a light oil, 45° to 50° gravity. This 
third sand is the most productive, and sup- 
plies most of the oil of commerce. The 
“ Warren oil-sand ” of the northern district 
is very irregular in character, and the oil is 
found at horizons varying from 600 to 800 
feet below the “ third sand” of the preced- 
ing group, whose oil it, moreover, resembles, 
But at a depth of about 300 feet below the 
Warren horizon, and in the same northern 
district, is the Bradford oil-belt of McKean 
County, Pennsylvania, and Cattaraugus 
County, New York, the surest and safest 
oil-territory in all the oil-regions. The oil 
of the Bradford belt is of the same gravity 
as “ third-sand oil.” 


The Ancient Beaches of Great Salt Lake. 
—The mountains round about Great Salt 
Lake bear plain evidences of the existence 
at. some early period of a much larger lake 
in the same locality. The sides of these 
mountains rise, as it were by steps, to the 
height of 1,000 feet above the surface of 
the present lake, these steps marking the 
successive levels of the lake as it shrunk 
from its primeval dimensions—345 miles 
long, 135 miles broad—to the size it now 
possesses. Mr. G. K. Gilbert, of Powell’s 
Survey, has made a very thorough study of 
these ancient beaches, and publishes an arti- 
cle on the subject in a recent number of the 
American Journal of Science. This ancient 
lake has received from geologists the name 
of Lake Bonneville, and the great problem 
was, to discover the outlet through which 
its waters were drained away. To this end 
it was necessary to find a point where the 
Bonneville shore-line was interrupted by a 
pass of which the floor was lower than the 
shore-line, and which led to a valley not 
marked by a continuation of the shore-line, 
These conditions are satisfied at Red Rock 
Pass, and, in addition, there is a continuous 
descent from the pass to the Pacific Ocean. 
All about Cache Valley the Bonneville shore- 
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line has been traced, and it is well marked 
within a half-mile of the pass. The floor 
of the pass at the divide is 340 feet below 
the level of the shore-line, and its form is 
that of a river-channel. The gentle alluvial 
slopes from the mountains at the east and 
west, which appear once to have united at 
the pass, are divided for several miles by a 
steep-sided, flat-bottomed, trench-like pas- 
sage, 1,000 feet broad, and descending north- 
ward from the divide. At the divide Marsh 
Creek enters the old channel from the east, 
and, turning northward, runs through Marsh 
Valley to the Portneuf River, a tributary of 
the Columbia. In Marsh Valley the eye 
seeks in vain for the familiar shore-lines of 
the Salt Lake Basin, and the conclusion is 
irresistible that here the ancient lake out- 
flowed. On the sides of the mountains, 
from the highest shore-line, known as the 
‘ Bonneville Beach,’ down to the level of the 
modern lake, there is a continuous series of 
wave-wrought terraces recording the slow re- 
cession of the water. As many as twenty-five 
have been counted on a single slope. Some 
are strongly marked and others faintly, and 
some that are conspicuous at one point fail 
to appear at other points; but there is one 
that under all circumstances asserts its su- 
premacy and clearly marks the longest lin- 
gering of the water—the ‘Provo Beach,’ 
which runs about 365 feet below the Bonne- 
ville Beach. When the discharge of the 
lake began, its level was that recorded by 
the Bonneville Beach. The outflowing streaia 
crossed the unconsolidated gravels that 
overlay the limestone at Red Rock, and cut 
them away rapidly. The lake-surface was 
lowered with comparative rapidity until the 
limestone was exposed, and thenceforward 
the process was exceedingly slow. For a 
long period the water was held at nearly the 
same level, and the Provo Beach was pro- 
duced. Then came the drying of the cli- 
mate, and the outflow ceased; and slowly 
the lake has since shrunk to its present size. 


Diseolored Sea-Water.—While engaged 
in a survey of the Gulf of California—the 
Mar Vermijo, or Vermilion Sea of the early 
Spanish navigators—Surgeon T. H. Streets, 
of the navy, examined some of the water in 
order to ascertain the cause of the peculiar 
coloration. This red color occurs in patches, 
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and does not extend to the whole area of 
the gulf. Having reached one of these 
patches, Dr. Streets had a bucket of the 
water taken on board the steamer, but it 
was found to be perfectly transparent. But, 
on sinking the bucket half a fathom or more 
below the surface, water was brought up 
which contained the coloring- matter in 
abundance. “ When first drawn up,” writes 
Dr. Streets in the American Naturalist, “ and 
viewed in a glass vessel, by the unaided eye, 
the water had a faint reddish tinge. When 
allowed to stand for half an hour, the color- 
ing-matter settled to the bottom of the ves- 
sel as a greenish-yellow precipitate; and 
when some of this was taken up by a pi- 
pette and examined under the microscope, 
it was seen to be composed of minute 
roundish bodies,” the remains of ciliate 
infusoria, as they were proved to be after 
much laborious investigation. Under the 
microscope certain small objects were seen 
repeatedly darting across the field of vision, 
when the water was placed fresh upon the 
glass slide, but they disappeared as quickly 
as they came, and for a long time it was 
impossible to tell what had become of them. 


But at length one of the little bodies stopped 
directly in the centre of the field of vision 
and commenced a rapid rotatory movement, 
which presently ceased, and the animal was 
quiescent for a second or two; then rupt- 
ure occurred, the molecular contents oozed 
out, and the transparent envelope of the 


organism became invisible. The observa- 
tion was again and again repeated. The 
author quotes from Darwin’s “ Naturalist’s 
Voyage around the World” a passage in 
which a similar observation is recorded 
with regard to certain patches of discolored 
water encountered off the coast of Peru. 


Grape-Culture.—To determine the influ- 
ence of girdling grape-vines on the growth 
and composition of the grapes, Prof. C. A. 
Goessmann last year made a series of ex- 
periments which are described in the “ Pro- 
ceedings of the American Chemical Society.” 
He had a number of vines girdled during the 
first week of August, about the time when 
in the berries of the Concord grape the free 
acid had attained its highest development, 
and the grape-sugar was beginning slowly 
to increase. Entire vines as well as large 
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branches served for the trial. Two inci- 
sions from one-eighth to one-quarter of an 
inch apart were made through the bark 
and the cambium layer, and the mass be- 
tween these cuts down to the wood care- 
fully removed. A marked difference in the 
degree of growth was soon perceived, which 
persisted during the entire season, until the 
grapes on the girdled branches had just be- 
come ripe. The tests made at this point 
with both the grapes of the girdled and of 
the ungirdled branches, grown on the same 
vine, showed a remarkable difference in the 
quality of the entire grape and in its rela- 
tive degree of development. In some in- 
stances the girdled branches were two to 
three weeks in advance of the others, At 
the close of the season the girdled vines 
did not show the slightest difference from 
the ungirdled ones, the place where the 
bark had been removed being grown over. 


Disadvantages of the Health-Lift.—The 
use of the “ health-lift,” so called, was un- 
der discussion recently in the Philadelphia 
County Medical Society, and Dr. Benjamin 
Lee read a paper on the subject, in which 
he condemned the practice as being neither 
rational, scientific, nor safe. The paper has 
been published in the Medical and Surgical 
Reporter, from which journal we select a few 
of the objections brought by Dr. Lee against 
the “ health-lift.” Exercise, according to Dr. 
Lee, in order to produce beneficial effects, 
must extend over a considerable length of 
time each day, and must be so moderate in 
its character that such continuance shall not 
render it exhausting. But it is claimed as 
the distinctive merit of the “health-lift” 
that it accomplishes a maximum of exercise 
in a minimum of time: “Ten minutes a day 
only is required.” That is, “ten minutes a 
day” to fill the lungs up to their utmost 
capacity with pure, fresh, oxygenated air, 
so that every cell may do its duty. “Ten 
minutes a day” to set in full activity the 
thousand ducts of the sweat-glands, and to 
carry off noxious matters out of the blood; 
to recreate the weary brain-cells ; to provoke 
absorption of the effete materials lying out- 
side of the vessels throughout all the vessels 
of the body. In the next place, the first 
requirement of rational exercise is to call 
into play as far as possible all the muscles ; 
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and the second is, that it should be so varied 
as to afford at the same time pleasurable 
mental excitement or occupation. In both 
of these points the theory of the “ health- 
lift” is faulty. It calls into action almost 
exclusively the extensor muscles of the 
lower extremities, and the erection of the 
spine with the associate dorsal groups. As 
far as the upper extremities are concerned, 
the only muscles called into activity are the 
flexors of the fingers ; those of the arm and 
shoulder are simply put on the stretch, an 
operation which, without corresponding con- 
traction, weakens rather than strengthens 
muscular fibre. At the same time, the liga- 
ments of the joints are violently stretched, 
which must tend to diminish the complete- 
ness of the apposition of the joint-surfaces, 
and thus diminish precision and rapidity of 
motion. As regards variety and occupation for 
the mind, the “ health-lift” confessedly pos- 
sessess no such quality. Finally, the “ health- 
lift” is not a safe mode of exercise. It tends 
to produce apoplexy, rupture of blood-ves- 
sels, hernia, and other serious evils. The 
author concludes with these words: “ Con- 
centrated exercise is as unsatisfying to the 
muscle as is concentrated nourishment to 
the stomach. The latter demands bulk in 
its contents, the former a certain duration 
in its period of activity.” 





NOTES. 


Tue third session of the Bowdoin Col- 
lege Summer School of Science will open 
on July 15th, in the Cleaveland Lecture- 
Room, and will continue for six weeks. 
Three courses will be given, viz., Chemis- 
try, by F. C. Robinson, Instructor in Chem- 
istry in the college; Mineralogy, by H. Car- 
michael, Professor of Chemistry; and Zo- 
ology, by L. A. Lee, Instructor in Natural 
History. This school is designed to give to 
teachers, gradates of colleges, and others, 
of both sexes, a practical acquaintance with 
science. 


Dr. Georce M. Bearp is collecting ma- 
terials for a work on “ writers’ cramp,” and 
other diseases of an analogous nature, as 
the cramp of artists, pianists, violinists, te- 
legraphers, ete. He invites those who pos- 
sess any information regarding these sub- 
jects to communicate the same to him. He 
will supply blanks on application. His ad- 
= is “41 West Twenty-ninth Street, New 

ork. 
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Captain Lunatners, of the Danish vessel 
Lutterfeld, reports. that while off the coast 
of Terra del Fuego, latitude 65° 15’ 10” south, 
longitude 75° 12’ 10" west, at 3.30 a. u. of 
December 10, 1876, the man on the lookout 
espied at no great distance a considerable 
mass of land rising above the surface of the 
water in the shape ofa hill about thirty me- 
tres high. As the charts had no mention 
of an island in that place, the captain re- 
solved to lay-to till morning so as to inves- 
tigate the discovery more fully. The next 
day at 5.30 a. m. the island appeared to be 
much smaller, but he went to visit it with a 
boat’s crew. The island was found to be 
spherical in shape, its sides pretty steep. 
One of the sailors sprang ashore, but he had 
to return to the boat quickly, for the ground 
was intolerably hot. The island continued 
to sink, and at 8 a. m. it was no more to be 
seen; and one hour later the vessel passed 
over the place where it had stood. 


From a series of observations made by 
Dr. Jarvis Wight, of Brooklyn, it appears 
that in at least seventy-five cases out of every 
hundred the lower limbs of human subjects 
are of unequal length ; nor does this differ. 
ence exist in the total length of the leg alone, 
but also in the length of the several long bones 
which constitute its skeleton. The inequality 
varies from one-eighth of an inch to one inch, 
the average being one-fourth. 


Pror. Core, it is stated in the American 
Naturalist, has received from Oregon a col- 
ee of fossils from a Pliocene lake-bed, 
including, with others, Elephas primigenius, 
ees ceiduatatie and many other extinct 
species. But a circumstance of uncommon 
importance is that, in the same deposit in 
which these fossils were found, occur numer- 
ous flakes of obsidian, with arrow and spear 
heads of the same. All were lying mingled 
together on the surface of a bed of clay, 
which was covered by a it of volcanic 
sand and ashes, of from to twenty 
feet in depth. 


Accorpine to Prof. F. J. Burrill, of the 
Illinois Industrial University, the catalpa 
possesses great advantages as a timber-tree, 
being the cheapest and easiest grown of all 
our forest-trees, native or introduced, and 
also the most rapid in its growth. On the 
same ground it has outgrown the white or 
American elm, white-ash, European larch, 
Osage-orange, black-walnut, etc. It is not 
attacked by insects, and is free from disease. 
A board sawed from a catalpa-log, which 
had lain on the ground for one hundred 
years, was found to be perfectly sound and 
strong, and susceptible of a fair polish. 


Jcuivs Ropert Mayer, who shared with 
Joule the honor of working out to a demon- 
stration the mechanical theory of heat, died 
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on March 20th. He was born in 1814; 
studied medicine at Tiibingen and in Paris ; 
in 1840 he visited the Dutch East Indies, 
and while there was led to study the rela- 
tion between heat and work. His first pub- 
lication on this subject appeared in 1842. 
In 1871 he was awarded the Copley medal 
by the London Royal Society. 


" Tae Colorado potato-beetle is reported 
to have made its appearance in New Zea- 
land, where it now exists in formidable 
numbers in some localities. It appears to 
have been introduced with some American 
potatoes. 


At Borsigwerk, in Silesia, the experi- 
ment has been successfully made of growing 
mushrooms in a coal-pit, at a depth of 126 
metres below the surface of the earth. The 
fungi grow rapidly and plentifully in an 
average temperature of 8° Réaumur. The 
mushrooms so grown are said to be of finer 
flavor than those developed in the open air, 
and command higher prices. 


Tue line of an interoceanic canal across 
the Isthmus of Darien, proposed by Ferdi- 
nand de Lesseps, starts from the Pacific 
coast, and ascends in the first place the 
Tuyra River as far as the island of Piriaque ; 
thence a straight cutting, 16,200 metres 
long connects the Tuyra with the Chucana- 
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que; the line then ascends the Chucanaque 
for 11,400 metres; then, turning to the | 
northeast, it continues up the valley of the | 
Tiati, to a point where a tunnel appears to | 
be more economical than a very deep cut- | 
ting. The tunnel passes to the south of the | 
Peak of Gandi. On emerging, the canal | 
continues through an open cutting for about 
ten kilometres to the deep waters of Port | 
Gandi. The probable length of the tunnel 
is between thirteen and fourteen kilometres, 
and the cost of making the whole canal is 
estimated at 600,000,000 francs. This ship- 
canal, if ever completed, will doubtless be 
the most stupendous engmeering work in 
the world. 


Ir will be a surprise to most readers to 
learn that Theodor Schwann, founder of the 
“cell-theory” in biology, is still not only 
living, but actually “‘in the traces.” He is 
Professor of Physiology in the University of 
Liége, Belgium, and will soon complete the 
fortieth year of his professorial life. It is 
proposed to celebrate this noteworthy anni- 
versary of the venerable professor by the 
presentation to him of an address, signed 
by prominent anatomists and biologists of 
all countries. 


A company has been established in Par- 
is for operating the system of pneumatic 
clocks paren Pe adopted in Vienna, an 
account of which was recently published in 
these pages. 











Pror. Luvint, of Turin, has experiment- 
ed upon the action of different gases, such 
as pure atmospheric air, oxygen, hydrogen, 


‘carbonic acid, chlorine, and sulphurous acid, 


on the eggs, or “ grains ” as they are called, 
of silkworms. Lots of eggs numbering 
one hundred each were kept in each of these 
gases for over two months, and then hatched. 
It was found that the silkworms produced * 
from eggs that had been kept in carbonic 
acid showed more vivacity and vitality than 
any of the others. Those from eggs kept in 
hydrogen were the most backward in devel- 
opment. Those in oxygen became large and 
fat, but slow and lazy in their movements ; 
after the fourth month especially, they would 
remain in one position for hours at a time. 
The eggs kept in pure air produced good- 
sized silkworms, which, however, did not 
reach a large growth. 


To ventilate a room without draft, make 
a hole through the wall to the outer air, in a 
corner of the room just above the skirting. 
Through the hole put one arm of a tube three 
inches in diameter, and bent at right angles. 
The arm of the tube reaching to the outer 
air should be in length equal to the thick- 
ness of the wall, and the other arm should 
be two feet long, standing vertically in the 
corner of the room; if desired, it can be 
covered with paper of the same pattern as 
that on the wall. A tube of the diameter 
given above is sufficient to ventilate a room 
of moderate size. 


Near Nienburg, Hanover, waste pyrites 
from the manufacture of sulphuric acid hav- 
ing been employed for making roads and 
paths, it was soon found that grass and corn 
ceased to grow. Also, a farmer, on mixing 
well-water with warm milk, observed that 
the latter curdled. The explanation is, 
that the waste pyrites contained not only 
sulphide of iron and earthy constituents 
but also sulphide of zinc, and that by the 
influence of the oxygen of the atmosphere, 
and the presence of water, these sulphides 
were gradually converted into the corre- 
sponding sulphates, and the latter, contin- 
ually extracted by the rain-water, soaked 
into the soil and contaminated the wells. 


Wir a view to obtain, if possible, relia- 
ble data for the localization and diagnosis 
of cerebral disease, Dr. Lombard made a 
number of experiments designed to show, 
first, the normal relative temperature of dif- 
ferent parts of the surface of the head; and, 
second, to show the effect of different men- 
tal states upon the different portions of the 
head previously examined. Mental activity, 
he finds, raises the temperature ; the same 
effect is produced by simply awakening at- 
tention. The temperature is very rarely the 
same in all portions of the head when the 
brain is in the quiescent state. 
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